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THE IMPERIAL INSTITUTE 

South Kensington, S.IV.7 

GENERAL INFORMATION 

The Imperial Institute was founded as the Empire 
Memorial of the Jubilee of Queen Victoria. Its principal 
object is to promote the development of the commercial 
and industrial resources of the Empire. 

Under the provisions of the Impeijal Institute Xct 
of 1925, the Institute has been reorganised and placed 
under the control of the Department of Overseas Trade. 
The Parliamentary Secretary of that Department is the 
responsible Minister and is Chairman of the Board of 
Governors. This body consists of the High Commis- 
sioners of the Dominions and India, representatives of 
the Colonial Office and of certain othgr Government 
Departments, and the^ Crown Agents for the Colonies, 
with additional memb^ representing scientific and com- 
mercial interests. The Board has appointed Lieut .-Gen. 
Sir William Furse, K.C.B., D.S.O., as Director of the 
Institute. * 

On July I, 1925, the Imperial Mineral Resources 
Bureau was amalgamated with the Imperial Institute, 
and the fifteen Advisory Technical Conunittees of the 
Bureau have been reconstituted in the reorganised 
Institute. 

For the purpose of canying on the work of the Institute 
two' principal Departments have been established, viz. a 
Plant and Animal Products Department and a Mineral 
Resources Department. An Advisory Councif for each 
of these groups of products has been appointed, Sir 
David Prain, C.M.G., C.I.E., F.R.S., being Chairman 
of the Plant and Animal Products Council, and Sir 
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Richard Redmayne, K.C.B., Chairman of the Mineral 
Resources Council. 

A number of Advisory Technical Committees consisting 
of authorities on the various groups of raw materials 
co-operate in the work of the Instiftite, in association 
with the Advisory Councils, and a close touch is main- 
tained with producers, users, merchants and brokers. 
Valuable? help can thus be given by the Institute to persons 
interested in the development of the resources of raw 
matfirials throughout the Empire. 

Litelligence. — ^The Institute maintains a special service 
for dealing with enquiries relating to the sources, produc- 
tion, uses and marketiitg of raw materials and for collecting 
and disseminating general and statistical information on 
these subjects. This seryice is available for the use of 
individuals and firms, as well as of Government Depart- 
ments, without dharge. 

• 

IiArestigations. — ^The laboratories of the Institute are 
specially equipped for the chemical*and technical examina- 
tion of raw materials of all kinds. Full reports are 
furnished on the composition, hses and value of materials 
submitted. By its close association with the users of 
raw materials,- the Institute is able to arrange large scale 
trials of promising materials when necessary. 

Special analyses and investigations are undertaken 
for firms or private persons in any part of the Empire 
on payment of appropriate charges. Applications for such 
investigations should be addressed to the Director. 

Investigations on plantation rubber are conducted 
at the Institute in cbnnection with the Ceylon Rubber 
Research Scheme. 

c 

Library.' — ^The Library of the Institute contains a 
large collection of Colonial, Indian and other works of 
reference and is regularly supplied with the more important 
reports and other publications of government departments 
in Great Britain, the Dominions, Colonies and India, and 
most foreign countries. More than 500 serial publications, 
mainly of a scientific or technical character, are also 
regularly received. 
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TJie library is available (free chaise) for the use of 
enquirers between the hours of lo a.m. and 5.30 p.m. on 
week-days (10 a.m. to i p.m. on Saturdays). 

Statistical Seotiom — ^This section is concerned with the 
collection of statistics for the use of other Departments of 
the Institute. 


Pablications. — The Bulletin of the Imperial Institute 
contains records of the principal investigations conducted 
for the Dominions, Colonies and India at the Imperial 
Institute, and special articles, notes and abstracts, chiefly 
relating to progress m tropical agriculture, the develop- 
ment of mineral resources, and the industrial utilisation 
of all classes of raw materials. 

Other publications of the Institute include a series of 
handbooks dealing with the Commercial Resources of the 
Tropics, with special reference to West 'Africa ; Reports 
of the Indian Trade Inquiry ; a series of Selected Reports 
on Investigations at tjie Institute ; Monographs dealing 
with the Mineral Industry of the British Empire and 
Foreign Countries as well as a, statistical series relating 
thereto ; and a series of volumes on the Mining Laws of 
the British Empire and Foreign Countries. 

Pubiio Exhibition OaQSries. — ^These galleries are for the 
purpose of maintaining in London a permanent exhibition 
illustrative of the natural resources, scenery and life of 
the people in the Dominions, India and other overseas 
countries of the Empire. The exhibits in the galleries 
have hitherto largely consisted of samples oT raw products 
of vegetable, animal and mineral origin, which, although 
representing materials of vast importance to commerce* 
have an interest for but a limited number of the general 
public. In view of the need of modernising the methods 
of displaying exhibits, and of the large amount of material 
obtained from Wembley at the close of the British Empire 
Exhibition, it has been necessary to close tht galleries 
for the time being to enable a new scheme of arrangement 
to be carried into effect. Advantage has been taken of 
the opportunity thus afforded to install new lighting and 
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heating systems and to, carry out a scheme of redecor^tion. 
When the new arrangement is completed, and the galleries 
are reopened, the exhibits will include a number of 
dioramas, illuminated models, transparencies and other 
forms of pictorial representation which appeal to children 
and to the general public. A number of exhibits of this 
type were received from Wembley, and others on the 
same lines are now being provided for various Courts. 
These will be supplemented by exhibits of new and 
impprtant commercial products arranged with a view to 
attract and instruct the ordinary visitor. For commercial 
and scientific enquirers a complete range of samples of 
raw products will be available for inspection in other 
rooms of the Institute.* 

It is anticipated that under the new scheme the exhibi- 
tion galleries will become far more popular than they 
have hitherto been and that, for educational and propa- 
ganda purposes,* they will make a more direct appeal to 

the general public. 

«> 

Imperial Institato Exhibit at the British Industries Fair. 

At the invitation of the Department of Overseas Trade, 
the Imperial Institute arrangeS an exhibit at the British 
Industries Fair which was held in London from Feb. 15 
to Feb. 26, 1^26. The exhibit consisted of specimens 
of Empire raw materials, investigated by the Institute, 
which would* be suitable for use in the various industries 
represented at the Fair. It comprised the following 
sec^^ons : timbers, paper-making materials, cotton and 
fibres, silk, essential oils, gums and resins, glass-making 
materials, potTery-making materials, brick, tile and fire- 
clays, and the rare eaAh industry. 

Considerable interest was taken in the exhibit by 
manufacturing firms and others, and a large number of 
enquiries were received for special information regarding 
the products shown and their commercial possibilities. 
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PART A.— PLANT AND ANIMAL PRODUCTS 

REPORTS OF RECENT INVESTIGATIONS AT THE 
IMPERIAL INSTITUTE 

Selected from the reports made to the Dominion, Colonial, 
and Indian Governments 


TIMBERS FROM NIGERIA 

The commercial possibilities of a number of Nigerian 
timbers were investigated a few years ago^y the Ijnperial 
Institute Advisory Sommittee on Timbers, and subse- 
quently five of the more promising woods were submitted 
to complete examinatiop in order to determine their 
mechanical properties and working qualities (see this 
Bulletin, 1920, 18, 199, and 1923, 21, 44^. 

Further specimens of Nigerian woods were forwarded 
recently to the Impeijal Institute by the C^vernment of 
Nigeria with a request that their possibilities for joinery 
and furniture manufacture might be ascertained. 

The specimens represented the following timbers ; 

1. Nbnxdi {Mitragyna macrophytla). 

2. Afara {Terminalia sdperba). 

3. Oro {Irvingia Barteri). 

4. Arere {Triplochiton nigericum). 

5. Ogia {Daniella Ogea), 

In each case the working qualities were determined 
at the Institute, and the specimens were submitted to the 
Advisory Committee for their opinion as to the*suitability 
,of the timbers for the above-mentioned purposes. 

The following notes on the ’trees 3delding the timbers 
may be of interest. 
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1. Mitragyna macrophylla. — Nat. Ord. Rubiacese.„ A 
lai^e tree occurring in swamp forests and along streams in 
most West African countries. The wood is used locally 
for canoes, furniture, drums, barrels, etc. 

2. Temtinalia superba. — Nat. Ord. ^ombretaceae. A 
very large tree, sometimes attaining a height of over 150 
feet, and found throughout West Africa, where the wood 
is used foR shingles, windows and interior work in buildings. 
The tree has been tried in mixed plantations in Nigeria 
and has been found to be of rapid growth. 

3. Irvingia Barteri. — Nat. Ord. Simarubaceae. A some- 
what slow-growing tree, occurring ^n the rain forests 
throughout West Africa. The wood is employed locally 
in house-building and iS said to be impervious to white 
ants. 

The tree has an edible fruit, and the so-called Dika 
bread or Gaboon chocolate is prepared by crushing the 
seed-kernels and pressing the material into cakes. The fat 
from tjie kernefs, if carefully prepared and refined, could 
be used for edible purposes. i 

4. Triplochiton nigericum. — Nat. Ord. Sterculiaceae. A 
typical tree of the mixed decidupus type of West African 
forest where the rainfall does not exceed 60 in. It is one 
of the largest West African trees, reaching a height of 
150 ft., sometimes with a clear 90 ft. bole and a girth of 
20 ft. The large root buttresses arg sometimes employed 
for making doors, and canoes are made from the wood. 

5. Daniella (Cyanothyrsus) Ogea, — Nat. Ord. Legumi- 
nosae^Caesalpineae. A large tree of the heavy rain forest. 
The bole is straight and round, and often reaches a height 
of 120 ft. before the first branch. It yields a good gum 
copal, known as Accra copal or Ogea gum. 

c 

No. I. Abura {Mitragyna macrophylla) 

A fairly soft, fine and close-grained wood, of moderate 
weight and plain appearance, with light reddish-brown 
heartwood and slightly paler sapwood. 

Working Tests 

(i) Sawing. — The wood cuts easily with machine and 
hand saws. 
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(2) Planing. — The wood planes readily and a smooth 
sur&ce is obtainable, but a fine cilt is necessary on radial- 
sawn wood as there is a tendency to “ pick up ” owing to 
the alternating spiral grain. 

(3) Boring. — ^NJachine and hand boring tools give good, 
clean holes. 

(4) Nailing and Screwing. — Nails and screws can be 
driven in readily without splitting the wood, and hold firmly. 

(5) Working with Gouge and Chisel. — ^The A^ood cuts 
easily and cleanly. 

(6) Mortising and Dovetailing. — ^The wood cuts well In 
the mortising machine, but the joints obtainable are not 
strong as the wood i^fairly soft. 

(7) Turning. — ^The wood turn^ readily, giving a fair 
finish with tools and a smooth surface with glass-paper. 

(8) Glueing. — Glue adheres firmly to the wood ; joints 
fail through the wood cleaving. 

(9) Staining. — ^The wood takes stain readily and 

uniformly. , 

(10) Polishing. — ^The wood absorbs the polish readily, 
and a number of applications are necessary to obtain good 
results. 

(11) Varnishing. — Satisfactory. 

Remarks 

The Timbers Committee expressed the opinion that 
Abura wood should be«useful locally for light constructional 
and other work (including joinery and inexpensive furni- 
ture) where great strength is not essential, and that it 
could be used to replace imported soft-woods empfoyed 
for such purposes. The timber, if clean and sound, might 
also be suitable as a substitute for cheap mahogany (for 
which purpose it could be stained), but it is doubtful 
whether it could compete successfully in the Unitdd 
Kingdom with other timbers marketed as mahogany 
substitutes. 

The mechanical properties and working qualities of 
the wood of Mitragyna macrophylla from the Gold Coast 
have recently been determined at the Imperial Institute 
and the results will be published in a future number of this 
Bulletin. 
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No. 3. Afara (Tbrmjnalia svpbsba) 

This timber has already been fully examined at the 
Institute {loc. cit.). It was shown that the wood is of 
medium hardness and strength, fairly stiff and not unduly 
brittle. The wood works well with botrf machine and hand 
tools. 

The Committee described the timber as similar to oak 
in colour^.and possessing a straight grain ; it was considered 
useful for joinery work and for inexpensive furniture. They 
addod that Afara would, no doubt, find many uses in 
Nigeria where an easily worked timber of moderate 
strength and good appearance is required. At a suffi- 
ciently low price the timber would probably find a market 
in the United Kingdomf 


No. 3. Oro (Irvjngia Bartbri) 

A pale greenSsh-brown, heavy, hard wood of fairly 
fine and moderately close grain. 

r 

c 

Working Tests 

(1) Sawing. — ^The wood is f&irly difficult to cut with 
hand or machine saws. 

(2) P/antng.r— The wood is hard to plane, but a good 
smooth surface is obtainable. e 

(3) Boring. — Gimlets and bradawls are difficult to use 
and the wood splits ; centre bits and twist drills give better 
results. 

(- 5 ) Nailing and Screwing. — Nails and screws are 
difficult to drive in, but they hold firmly ; there is a 
tendency to split. • 

(5) Working tvith Gouge and Chisel. — The wood cuts 
f&irly readily. 

(6) Mortising and Dovetailing. — ^The wood is hard to 
cut in mortising machine, but clean slots and strong joints 
are obtainable. 

(7) Turning. — The wood is rather hard to turn, but 
shows very little tendency to tear up ; it gives a fairly 
good surface with tools and a smooth surface with sand- 
paper. 
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(8) Glueing. — Strong joints are obtainable. 

(?>) Staining. — ^The wood takes stain fairly well. 

(10) Polishing. — ^The wood requires filling, but gives 
good results. 

(11) Varnishing. — ^Satisfactory. 

Remarks 

The Committee reported that the great weiglft of this 
timber would preclude its use for all except the heaviest 
construction work, for which purpose, however, it would 
probably be useful. It might also be employed for railway 
sleepers. The sample examined showed dark grey bands, 
which, if regularly present, might give the timber an 
ornamental value. It is, however, regarded as doubtful 
whether the timber would be worth export. 

No. 4. Arere {Triplochiton nwericum) 

A soft, light, coarse, open-grained wood of yellowish 
colour and nondescript appearance. * 

Working Tests 

( 1 ) Sawing. — The wood cuts very easily with hand and 
machine saws. 

(2) Planing. — ^Thewood planes readily, giving a smooth 
surface ; there is a slight tendency to “ pick up ” owing to 
its grain. 

(3) Boring. — ^All boring tools cut easily and give fairly 

clean holes. • 

(4) Nailing and Screwing. — ^The wood takes nails and 
screws readily ; they hold fairly wgll and only those of 
large diameter cause splitting. 

(5) Working with Gouge and Chisel. — ^The wood cuts* 
very easily but tears up. 

(6) Mortising and Dovetailing. — ^The wood cuts easily 
in mortising machine but not cleanly ; there is little 
strength in the joints. 

(7) Turning. — ^The wood cuts readily in the* lathe, a 
fair surface is obtainable with tools, though there is a 
tendency to tear up ; an excellent finish is obtainable 
with sand-paper. 
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(8) Glueing. — ^The wood takes glue well and holds 
firmly. 

(9) Staining. — ^The wood takes stain well. 

(10) Polishing. — ^The wood requires filling ; good results 
are obtainable after a number of applications. 

( 1 1 ) Varnishing. — Good results obtainable. 

Remarks 

r 

This timber is identical for all practical purposes with 
that of Triplochiton Johnsoni (also known as Arere), which 
was dealt with in the above-mentioned report of the 
Imperial Institute Advisory Committee on Timbers (this 
Bulletin, 1920, 18 , 200). The Committee state that 
Arere is a soft, light wood without special character and 
would be of no value for building or constructional purposes 
in the United Kingdom. It should be useful locally for 
rough work, but there would probably be much waste in 
conversion. * 

No. s. Ogia (Danislla Ogea) 

The two planks of this wood were of somewhat different 
appearance and were, therefore, examined separately. 

Ogia, I. — A firm wood of moderate weight and good 
appearance, fairly fine and moderately close-grained, and 
of a pale yellowish-brown colour. 

Working Tects 

( I ) Sawing. — ^The wood cuts ’easily with hand and 
machine saws. 

4,2) Planing . — ^The wood planes readily and gives a good 
surface ; there is a slight tendency to " pick up ” in radial- 
sawn wood. 

(3) Boring. — Goo(f results are obtained with all boring 
•tools. 

(4) Nailing and Screwing. — Nails and screws can be 
driven in easily and hold fairly well, but the wood splits 
readily. 

(5) Working with Gouge and Chisel. — ^The wood cuts 
very easily but tears up badly. 

(6) Mortising and Dovetailing. — ^The wood works well 
in mortising machine, but the joints are of only moderate 
strength. 
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(7) Turning . — The wood turns well ; It gives a good 
surface with tools and an excellent finish with sand-paper. 

(8) Glueing . — Good joints are obtainable ; the glue 
holds firmly. 

(9) Staining. — G^jod results obtainable. 

(10) Polishing . — Excellent results obtainable. 

(i i) Varnishing . — ^The wood takes varnish well. 

Remarks 

The Committee stated that this wood was of firm 
texture and would probably season well. They considered 
that timber of this character might find a market as a 
useful substitute for mahogany, ^nd that it could be 
employed for joinery, furniture making, and many general 
constructional purposes, but would need careful finishing. 

Ogia, n . — K pale yellow, firm wood of moderate weight, 
coarser and more open-grained than Sample I, and having 
numerous bluish-grey stains. 

t 

Working Tests 

(1) Sawing . — ^The wood puts very easily with hand and 
machine saws. 

(2) Planing. — ^The wood planes easily, but there is a 
slight tendency to “ pick up ” in radial-sawn wood. 

(3) Boring . — Fairly clean holes are obtainable with all 
boring tools. 

(4) Nailing and Screwing . — ^The wood takes nails and 
screws easily and holds them firmly ; there is little tendency 
to split. 

(5) Working with Gouge and Ch\sel . — ^The wood cuts 
readily but tears up badly. 

(6) Mortising and Dovetailing . — ^The wood works easily 
but roughly in the mortising machine and the joints are 
rather weak. 

(7) Turning . — ^The wood turns readily ; it gives a 
slightly rough finish with tools and a good surface with 
sand-paper. 

(8) Glueing . — Good joints are obtainable and the wood 
holds glue firmly. 

(9) Staining. — The wood absorbs stain readily. 
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(lo) Polishing . — ^The wood requires filling and numerous 
applications of polish to obtain satisfactory results. 

(i i) Varnishing . — The wood takes varnish well. 

Remarks ^ 

The Committee expressed the opinion that timber of 
this character would not be marketable in the United 
Kingddm, but that it would probably be useful in Nigeria 
for rough work, such as the manufacture of packing 
cas'es. They added that if the two specimens were both 
derived from the same tree or from different trees of the 
same species, it is evident that ver 3 ^areful selection of the 
sawn timber would be necessary. 


WOODS FROM NIGERIA AS PAPER-MAKING 
' MATERIALS 

The five wodds from Nigeria dealt with on pp. r-8 were 
also examined with a view to determining their possible 
value for the manufacture of paper-pulp. In each case 
a representative specimen of the wood was examined 
chemically, and pulp was prepared from it by treatment 
with caustic soda under conditions similar to those employed 
in the production of paper-pulp on a commercial scale. 

No.* I. Abura {Mitragyna macrophylla) 


Results of Chemical Examination 

PtfunX* 

Moisture ia*3 

Ash 1*3 

C^llulosa in material as received .... 45*7 

Cellulose expressed cn the moisture-free wood . 52*0 


The ultimate fibres varied from i*o to 2 'i mm. in 
length, with an average of i*6 mm. 


Results of Paper-making Trials 


Caustic soda used. 

1 

Conditions of 
digestion. 

Parts of 
caustic soda 
consumed 
per zoo parts 
of wood. 

Yield of dry pulp, 
expressed on matmal 
as received. 

Parts per 
zoo jparts of 

s Parts per 
zoo parts of 
solution. 

Time. 

Temp. 

Un- 

bleached. 

Bleached. 

20 

4 

Hours, 

6 

•c. 

160 


Per coni, 

36 

Per cm, 
35 
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Thip above treatment proved quite satisfactory and 
furnished a well-reduced pulp, which yielded a pale brown 
paper of fair strength and quality. The pulp did not 
bleach readily and ^ave a cream-coloured opaque paper 
of fair strength. 

No. 2. Afara (Tbrminaua superba) 

Results of Chemical Examination 

* ■ 


Pit eent. 

Moisture 10*5 

Ash a-2 

Cellulose in material as received .... 46*2 


Cellulose expressed 0^ the moisture-free wood . 51*6 

The ultimate fibres varied from 0*9 to 1*9 mm. in 
length, with an average of i*2 mm. 


Results of Paper-making Trials 


Trial. 

Caustic soda used. 

. Conditions of 
digestion. 

If 

Parts of caustic 
soda consumed 
per xoo parts 
of wood. 

s Yield of dry pulp, 
expressed on n^terial 
as receive. 

Parts per 
soo parts 
of wood. 

Parts per 

X 00 parts 
of solution. 

Time. 

Temp. 

Un- 

bleached. 

Bleached. 




Houfi. 

•c. 


p$r e*nt. 

Pifunt, 

A 

20 


6 

‘ 160 

12-8 

44 

39 

B 

*4 

HI 

6 

160 

14-2 

41 

37 


In the case of Trial.A the wood was not;sufficiently 
disintegrated and the pulp did not bleach satisfactorily. 

The more severe treatment of Trial B, in which the 
percentage of caustic soda was increased from 20 to *24 
per cent., proved just sufficient to reduce the wood 
thoroughly and the pulp furnished a fairly strong brown 
paper. The pulp did not bleach easily and could only be 
obtained of a dark cream colour ; the paper prepared 
from this pulp was opaque and of fair strength. 

No. 3. Oro {Irvingia Barteri) 

R0SuUs of Chemical Examinatiou . 

Peremf, 

Moisture . • io*3 

Ash • • • • • •,. • .1 *7 
Cellulose in material as received .... 437 
Cellulose expressed on the moisture-free wood . 48>8 
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The ultimate fibres varied from o*8 to 2*5 mjn. in 
length, with an average of 1*5 mm. 


Results, of Paper-making Trials 


Trial. 

Caustic soda used. 

Conditions of 
digestion. 

Parts of caustic 
soda consumed 
per zoo parts 
of wood. 

Yield of dry pulp, 
expressed on material 
as received. 

Parts per 
zoo parts 
wood. 

Parts per 
zoo parts 
of solution. 

Time. 

Temp. 

Un- 

bleached. 

Bleached. 




Hours. 

^ ‘C. 


Pit uni. 

Pif ceni. 

A 

20 


6 

160 


45 


1 

24 


6 

160 


44 

40 

C 

24 


7 

170 


37 

33 

D 

24 

■i 

9 

170 

■■ 

37 

32 


The pulp produced in Trial A was dark-brown, and 
contained many coarse particles of imperfectly reduced 
fibre ; it could not be bleached. 

The treatment adopted in Trial B, in which 24 per cent, 
of caustic soda Was employed, effected very little improve- 
ment, as tha pulp still contained many fragments of 
insufficiently disintegrated mate^al and could not be 
bleached. 

In Trials C and D, in which digestion was carried on for 
a longer time and at a higher temperature, somewhat 
better results were obtained, but in neither case was the 
material sufficiently disintegrated. On bleaching, the 
colour of the pulp could only be reduced to a pale brown, 
although a 'very strong bleaching^ solution was employed. 
The unbleached pulp furnished a soft, rather weak, dark 
brown paper, whilst the bleached pulp was similar in 
character, fairly opaque and rather weak. All the speci- 
mens of paper obtained from this wood contained small 
light silvery specks. * 

No. 4. Arere {Triplochiton nigericum) 


Results of Chemical Examination 

Ptrem 

Moisture 9*7 

Ash z*3 

Cellulose in material as received .... 45*0 
Cellulose expressed on the moisture-hree wood • 50*0 


The ultimate fibres varied from 0*9 to 2* i mm. in length, 
with an, average of i *4 mm. 
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Results of Paper-making Trials 



Caustic soda used. 

Conditions of 
digestion. 

Parts of caustic 
soda consumed 
per zoo parts 
of wood. 

Yield of dry pulp, 
expressed on 
material as received. 

Trial. 

Parts per 
zoo parts 
of wood. 

Parts ^r 
zoo parts 
of solution. 





Time. 

Temp. 

Un- 

bleached. 

Bleached. 




Hours. 

•c. 



Psr ctnU 

A 

20 

4 

6 

160 


wmm 

39 

B 

24 

4 

6 

160 


Hi 

38 


The pulp obtained under the conditions of Trial A 
was not very well disintegrated and could not be bleached 
satisfactorily. The Reached paper was brownish-cream 
and of fairly good strength. 

Under the more drastic conditions of Trial B a well- 
reduced pulp was produced which furnished a strong, light 
brown paper. The pulp bleached with difficulty and gave 
a strong opaque paper of cream colour and fair quality. 

No. s. Ogia Wood (Daniella C/gea) ^ 

The two planks of t^is wood were of somewhat different 
appearance. They were, therefore, examined separately 
in order to ascertain whether there was any difference in 
the paper-pulp obtainable from them. 

• Ogia I 

Results Chemical Examination 

P$fc$n$, 

Moisture 97 

Ash 0*4 

Cellulose in material as received . . . *42*4 

Cellulose expressed on the moisture-free wood ^ . 46-8 

The ultimate fibres varied from 0*7 to 40 mm. in 
length, with an average of i*s mm. 


Results of Paper-making Trials 


Trial, 

Caustic soda used. 

Conditions of 
digestion. 

Parts of caustic 
soda consumed 
per zoo parts 
of wood. 

Yield of dry pulp, 
expressed on matenal 
as received. 

Parts per 
100 parts 
of wood. 

Parts per 
zoo parts 
of solution. 

Time. 

Temp. 

Uno 

bleached. 

Bltacbad. 




Hours. 

•c. 


PsrcitU. 

PifcmU. 

A 

20 

4 

6 

l6o 

. 13-8 

41 

37 

B 

*4 

4 

6 

170 

z 6-9 

35 

32 
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Under the conditions of Trial A it was not found 
possible to obtain a well-reduced pulp. 

In the case of Trial B, however, the conditions proved 
quite satisfactory and gave a well-reduced pulp which 
furnished a light brown opaque paper of good strength and 
quality. The pulp did not bleach readily and the bleached 
paper was opaque and of pale buff colour. 


Ogia II 

Results of Chemical Examination 

Peremt. 

Moisture xi*a 

Ash • . . . a-8 

Cellulose in material as received . . . .42*8 

Cellulose expressed on the moisture-free wood . 48*2 


The ultimate fibres varied from i*o to 2 m mm. in 
length, with an average of i *s mm. 


Results of Paper-making Trials 


Cai&tic toda used. 

Conditions of 
digestion. 

PaAs of caustic 
soda consumed 
per too parts 
of wood. 

Yield of dry pulp, 
expressed on material 
as received. 

Parts per 
too parts 
ot wood. 

Parts per 
xoo parts 
of solution. 

Time. 


Un- 

bleached. 

Bleached. 

*4 

4 

6 

•c. 

170 

14*3 

Perceni, 

39 

PercetU, 

33 


These conditions were just sufficiently severe to yield 
a well-reduced pulp which furnished a rather soft, dark 
brown opaque paper of good strength and quality. The 
pulp did not bleach very readily and the bleached paper 
was opaque and of pale cream colour. 

On the whole, these two specimens of Ogia wood 
furnished pulp of very similar quality, the chief difference 
l>eing that the pulp from No. II could be bleached to a 
pale cream whilst that from No. I could, only be bleached 
to a pale buff colour. 

General Remarks 

The rdlsults of the examination of these five woods are 
summarised in the following table, which shows in each 
case the conditions for pulping which furnished the best 
results. For purposes of comparison the yields of pulp and 
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the s^a consumptions have been calculated on the basis of 
air-dried woods containing 10 per cent, of moisture. 



Caustio soda uset. 

Conditions of 
digestion. 

Parts of caustio 
soda consumed 
per xoo parts 
of wood. 

Yield of dry pulp. 

Wood. 

Parts per 
xoo parts 
of wood. 

Parts per 
xoo parts 
of solution. 






Time. 

Temp. 

Un- 

bleached. 

Bleached. 

Abura 

26 

■■ 

Hours. 

6 

•c. 

160 

n-9 

Par csnf. . 

37 

PtfcnU, 

35*3 

Afara 

34 


6 

160 

14*2 

41 

37 

Oro 

«4 


9 

170 

15-6 

37 

32 

Arere 

24 


6 

x6o 

135 

44 

3^ 

Ogia 1 

24 


6 

170 

i6-8 

34*5 

3J*5 

Ogia II 

24 

■ 

6 

170 

145 

39*5 

33*5 


All the samples of wood furnisfied short-fibred pulps, 
but the average lengths of the ultimate fibres were higher 
than those from poplar, which is the wood most commonly 
used in the manufacture of soda pulp. , 

None of the woods furnished a very high jyield of pulp, 
and, with the exception of Abura, more drastic conditions 
of digestion had to be*employed than are usually found 
necessary for such materials. Moreover, the pulp obtained 
from each of the woods bleached with difficulty, the amount 
of bleaching liquor used being about twice as much as that 
required for poplar pulp, and in no case was, a good white 
paper produced. ^ 

The highest yield of j>ulp was obtained frogi the Arere 
wood, namely 44 per cent., a yield similar to that furnished 
on a manufacturing scale by poplar. The soda consump- 
tion for this wood was, however, somewhat high, and fhe 
pulp was difficult to bleach, although it wjis otherwise 
of satisfactory quality. A fairly gopd 3rield of pulp was 
also obtained from the Afara wood, but the consumption 
of soda was even higher than with Arere, and the bleached 
paper was darker than that obtained from the latter. In 
other respects these two pulps were rather similar in 
quality. 

The samples of Abura, Oro and Ogia woods furnished 
rather low yields of pulp. The Abura wood broke down 
more readily than any of the other four woods and showed 
I comparatively low soda consumption ; the pulp felted 
Irell, but bleached with the same difficulty as Arere pulp 
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to about the same shade, and produced paper of similar 
character though not quite so strong as Arere paper. 

The samples of Oro and Ogia woods did not prove 
satisfactory as paper-making mater^ls. More vigorous 
treatment was required to break up these woods than in 
the other cases, and the consumption of soda was high. 
Ogia wood, although capable of producing unbleached 
paper of good strength and quality, furnished a low yield of 
pulp which was difficult to bleach. In the case of Ogia I 
the colour of the pulp could only be reduced to a pale 
buff, but in the second sample, Ogia II, a pale cream- 
coloured paper was obtained. Inc the case of the Oro 
wood the pulp obtained was of inferior quality and could 
not be bleached. 


BAKING QUALITIES OF MESOPOTAMIAN 
' (IRAQ) WHEAT. II 

A REPORT was published in this Bulletin (1924, 22, 284) 
on seventeen samples of wheat pA)duced in the course of 
selection experiments at the Government Experimental 
Farm, Baghdad. It was shoiyi that the flours from these 
wheats varied somewhat in behaviour in bread-making, 
and on the whole were comparable to those from Indian 
wheats. In the United Kingdom the wheats would be 
used for mixing with Manitoba qnd Australian wheats. 

It was pointed out in the report that the characters of 
the wheats may change to some extent during their 
coiitinued cultivation in Iraq, and that the experiments 
should be carried on for a number of years in order to 
determine the partifular varieties which give the best 
results after acclimatisation. In this connection the 
Inspector-General of Agriculture has since informed the 
Institute that one of the wheats (No. 243), which was 
found to be inferior for btead-making to most of the other 
samples, was the direct progeny of “ Punjab 17 ” wheat, 
imported into Iraq in 1918. This variety is a beardless 
wheat, with amber-coloured grain and is very commonly 
grown in the Punjab. With a view to ascertaining more 
definitely the effect of cultivating this variety in Iraq 
over a period of years the Inspector-General forwarded 
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in 19^5 two further samples, one grown in that country 
continuously for six years, and the other grown from newly 
imported stock. Together with these he forwarded a 
sample of Australia|i wheat which has given good yields, 
but of which sufficient was not available in 1924 for baking 
trials. The results of the investigation of the three wheats 
are given below. As in the case of the earlier samples, the 
chemical examination of the wheats was conducted* in the 
laboratories of the Institute and milling and baking tests 
were carried out by Mr. John Kirkland of the Natio&al 
School of Bakery, Borough Polytechnic, London. Ex- 
planations of the technical terms used in Mr. Kirkland's 
report will be found as an appendix to the previous report. 

The samples were as follows : 

No. 141 Australian wheat {Nyngan No. 3). — ^This sample 
consisted of rather small, light brown grains, fairly soft 
to fairly hard, and mostly opaque but ,in some cases 
translucent. Weight per bushel, 64*3 lb. Weight of 100 
grains, 3*90 grams. , 

No. 220 {derived fro^ Punjab No. 17). — ^This consisted 
of rather small, light brown grains, mostly semi-translucent, 
some, however, being opaque ; they varied from fairly 
soft to hard. Weight per bushel, 64-3 lb. Weight of 
100 grains, 3*84 grams. 

No. 799 {derived from Punjab No. 17). — ^The grains of 
this sample were rathei^ small, fairly hard, apd of light 
brown colour ; each grain was partly opaque and partly 
semi-translucent. Weight per bushel, 62*5 lb. Weight of 
100 grains, 3*53 grams. • 

Results of Analysis • 

Chemical examination of the samples gave the following 
results, which are expressed in each case on the wheat as 
received : 



No. Z4X. 

No. 920 , 

No, 799 . 


Ptrceta. 

Per c$Ht. 

Percent, 

Moisture 

. 9-6 

9-2 

9.9 

Ash . 

. 1-6 

1-9 

1*6 

Protein (N x 5*7) 
Gluten ; 

. 10*0 

9-1 

II -5 

Wet 

. 22*4 

207 

27*2 

Dry 

. 7*7 

7-2 

9*5 


Character of gluten Fairly tough Fairly tough Slightly tougher and 
and elastic. and elastic. less elastic than in Nos. 

141 and 220. 
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These results are of considerable interest in vjiew of 
the fact that Samples Nos. 220 and 799 both represent 
the progeny of “ Punjab 17 " '\^heat. These two samples 
differ in the amounts of protein anc^ gluten present, but 
No. 220 closely resembles the earlier Sample No. 243 
from “ Punjab 17." As regards the quality of the gluten, 
that of No. 799 was stronger than that of Nos. 220 and 
343 - 


Results of Baking Trials 

Mr. Kirkland furnished the following report on the 
results of his experiments : • 

" No. 141. — The flour from this wheat is soft and mild 
in its nature. It is much like that now received in this 
country from South Australia, but resembles also Victorian 
flour as imported some 2 5 years ago. In Australia, it seems, 
there have been considerable changes in the nature of 
wheat growi^ in the different States, within the last quarter 
of a, century. At the beginning of that period much the 
strongest flour came from South Australia ; slightly softer 
flour was general in Victoria, while the softest of all the 
exportable sorts was made ui New South Wales. Now 
the strongest flours come from Victoria, while that from 
South Australia is softer. 

“ The No. 14 1 flour makes^ a loaf of rather small 
volume. It is of good colour, apd soft and moist to the 
touch. By itself it would not make satisfactory bread, 
but it would be excellent as part of a mixture. For mixing 
purposes the wheat should, therefore, have a good market 
here, but at^ low price because of its deficiency in strength. 

“ No. 220. — ^This wheat was in a rather dusty condition. 
The flour from it, ‘ straight run ' grade, makes the least 
satisfactory loaf of any of the three present wheats. It 
is quite stable, and not deficient in strength, but the 
bread made from it is harsh of crumb and flinty of crust. 
These defects make it unsuitable by itself for use in London 
breadmaking, but it would be adaptable as part of a 
miller’s* wheat mixture. Thus, along with No. 141, it 
would produce a flour that might be mild enough in its 
nature for breadmaking, although the loaf would not be 
very large. 
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“ No. 799. — The flour from this wheat was really 
strong ; its gluten was tough and stable. This wheat 
should readily find a marJtet with British millers in com- 
petition with strong Varieties of Indian wheats, or even to 
replace strong American or Canadian. The flour gives a 
large yield of bread, and the loaves are of full volume, but 
slightly harsh. This defect can be modified, or jvholly 
removed, by a little more fermentation than usual, but it 
b usual to reduce harshness, as produced by one whe|t, 
by introducing a proportion of softer wheat into the mill 
mixture, or of softer flour by the baker. It was found 
that a mixture of 60 per cent, of flour from No. 799 with 
40 per cent, of that from No. 141 makes excellent bread, and 
this wheat (No. 799) is probably the most suitable of the 
three present samples for the British market. The sample 
as received was, however, very dusty, and its market value 
would be reduced by such a condition in commercial 
shipments." * 

« * 

General Remarks 

The results of the present investigation indicate 
that the Australian wheat represented by Sample No. 141 
yields a mild soft flour suitable for mixing with stronger 
varieties. It was suggested that samples of later crops of 
this wheat might be forwarded in due course to the Imperial 
Institute for comparativft analysis and baking trials. 

As regards Samples Nos. 220 and 799, derived from 
" Punjab 17,” No. 220 closely resembled the previous 
sample No. 243 from the same stock both in analytical 
results and baking qualities (see this BulletAi, 1924, 28 , 
286). No. 799, however, was distin<!tly superior to Nos. 
220 and 243 in these respects, indicating that there has 
been a distinct alteration in the properties of this wheat, 
from a breadmaking point of view, since its introduction 
into Iraq. 
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ARTICLE 

KAPOK 

A Survey of its Production within the Empire, with 
Notes on its Cultivation and Uses 

TifE fine, cotton-like fibre known as kapok is now familiar 
to everyone from its widespread use as a stuffing material 
in upholstery. The tree which produces it occurs in all 
the tropical parts of the British Empire, but practically 
the entire commercial.supply of the fibre is obtained from 
Java. Efforts have been made at different times to start 
an export trade in kapok from various British countries, 
but hitherto the only success obtained, and that on a 
relatively small scale, has been in Ceylon. The Agricul- 
tural Department in Malaya has recently taken up the 
matter energetically, and there , seems every reason to 
expect that commercial supplies will eventually become 
available from that country. India exports a certain 
amount of floss under the name kapok, but this, as will 
be shown later, is principally derived from a different tree 
from that furnishing Java kapok and is inferior to the latter 
in quality. Among foreign coimtries, other than Java, 
there is a ssnall export of true kapok from the Philippines 
and Indo-China. In these countries, and also in Siam, 
th^e extended cultivation of the tree is being advocated. 
A certain amount of floss, of diverse origin, is also shipped 
from South ’America. 

In view of the interest at present being shown in the 
material, it has been considered opportune to publish the 
present article dealing with the prospects of kapok produc- 
tion within the Empire, whilst for the benefit of those 
desiring to grow the tree for the production of the fibre, 
information has been given as to methods of cultivation 
and preparation. Specimens of kapok produced in many 
countries of the Empire may be inspected at the Imperial 
Institute by those interested. 

As indicating the existing demand for kapok, it may be 
mentioned that in 1924 Java and Madura exported over 
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1 5,000. tons, of a total value exceeding million pounds 
sterling. Of this quantity nearly 8,000 tons was shipped 
to the United States : the^^etherlands and Australia each 
took about 3,000 tons and New Zealand and the United 
Kingdom 500 and 400 tons respectively. There was also 
in that year an export of about 1,000 tons from the Outer 
Possessions of the Dutch East Indies, the bulk of whioh was 
consigned to the Netherlands. The imports of kapok into 
the United Kingdom during recent years are shown in the 
following table : 


Peon 

x^aa. 

19 * 3 * 

1924 . 


Tons, 

£ 

Tons, 

£ 

Tons, 

£ 

India 

355 

24.578 

566 

52.486 

333 

31.783 

Other British 


. Possessions 

103 

7.544 

95 

10,521 

108 

9.174 

Netherlands 

78 

7.91 1 

30 

3.421 

53 

7 . *73 

Java . 
Indo-China 

362 

36,826 

558 

69,608 

• 358 

44.235 

— 

32 


— 

113 

n* 

36 

12,616 

OtherForeign 
Countries ' 

5 

470^ 

90 

4.697 

*. 6*7 

Total 







Imports . 

903 

77.361 

1.339 

140.733 

1,001 

107,598 

Total re- 



• 




tained in 
the United 







Kingdom 

711 

58,954 

1.113 

1x5.839 

690 

» 

74.505 


The quantities of Indian kapok retained in this country 
during the three years were 256, 449 and 250 tons, respec- 
tively. The corresponding figures for Java kapok wer^ 
302, 473 and 288 tons. 

In considering the question of extending the f)roduction 
of kapok within the Empire, it is iirlportant to bear in 
mind the possible effect on prices of a large increase in the 
supplies. In this connection the Imperial Institute is 
informed by a large firm of kapok merchants that the 
demand for kapok is increasing, especially in the United 
States and in certain of the British Dominions, and is 
likely to continue to do so. They consider that it, would 
be desirable to further the production of the floss within 
the Empire. Similar views were expressed by an important 
finn of kapok brokers. As regards the United States it 
has been stated that mattress manufacturers in that 
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country cannot “ boom ” kapok, owing to the difficulty 
of obtaining supplies. On the whole, therefore, it seems 
probable that, provided proper]^ prepared material equal 
to or approaching the Java product in quality can be 
supplied within the Empire, there should be no difficulty 
in finding a market for it at good prices. 

Before the war the market price of Java kapok in 
London was about yd. to gd. per lb. Towards the close 
of the war the price had risen to as much as 15. gd. It 
has since fallen somewhat and prime Java kapok is now 
quoted at is. i\d. per lb. 


Sources and Uses of Kapok 

In a large number of plants belonging to widely different 
families the ripe fruits contain a mass of fine hairs, some- 
times attached to the seeds, as in the case of cotton, or 
arising froft? the wall of the capsule, as in kapok. These 
hairs are intended by nature to »id in the distribution of 
the seeds, but man has adopted them in some cases for 
his own use. In the most notable of these, cotton, it has 
been possible by hybridisation, selection and suitable 
cultivation to produce material which in length, colour, 
yield and other properties shows a vast improvement over 
the wild forms. The group of fibses to which kapok belongs, 
known collectively as flosses or* silk-cottons, are usually 
finer than cotton and exhibit a greater lustre, but they 
ajre much weaker than cotton and lack the twist which 
enables the latter to be spun. Their use, therefore, has 
hitherto bdfen restricted, and apart from the careful cultiva- 
tion and preparatioh of true kapok little has been done to 
improve their quality. 

The term “ kapok ” has been used for the product of a 
number of trees, but it should be restricted to the floss 
of Eriodendron anfractuosum E. orientate, Ceiba pen- 
tandra), the source of Java kapok. This tree, which 
belong to the natural order Bombacaceae, reaches a 
great size under natural conditions, but in cultivation is 
usually seen as a slender tree not exceeding 50 ft. in height. 
It has a very characteristic appearance, producing hori- 
zontal branches arranged in tiers. It sheds its leaves 
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in the dry season ; the flowers appear just before or at the 
same time as the new leaves. The fruit is a more or less 
oblong capsule or pod, about 6 in. long and 2 in. in diameter 
at its greatest width. ^ already mentioned the hairs 
spring from the inner wall of the capsule and are not 
attached to the seed itself, as in the case of cotton. This 
is of some importance in connection with the commercial 
preparation of the floss, as it renders the separation'of the 
seed much more easy, the hairs not having to be forcibly 
removed from the seed as is necessary in the ginning of 
cotton. 

Flosses allied to truie kapok are yielded by many other 
plants of the Bombacaceae, the chief of which are species of 
Bom^ax. The floss exported from India is mainly derived 
from B. malabaricum, and this, when properly prepared, 
is of good quality, but is not so resilient as good Java 
kapok. Several species of the genus occur in West 
Africa, where their floss is used locally, the chief of 
these, perhaps, being B. buonopozense. Other 'members of 
the family yielding flossies include B. Ceiba and Chorisia 
spp. of South America, Eriodendron Samauma of Brazil 
and Ochroma Lagopus of tropical America and the West 
Indies. Amongst other plants producing silk cottons 
may be mentioned species of Asclepias, Calotropis gigantea, 
C. procera and Gotnphocarpus brasiliensis belonging to 
the Asclepiadaceae, Cochtospermum Gossypium (Bixacese) 
and the West African ’rubber tree, Funtumia elastica 
(Apocynaceae). All these flosses are inferior to true 
kapok and are unlikely to compete with it in European 
markets. 

The hairs of kapok are cylindrical, from o *6 to 1*2 in. 
in length, with very thin cell walls. The cells are full of 
air and are very light ; they also possess the property of 
being impermeable to moisture, and on this account are 
extremely buoyant. For this reason kapok is now used 
throughout the world for the manufacture of buoys, life- 
belts and life-saving Jackets. 

The chief use for kapok is for stuffing cushions, pillows, 
mattresses and similar articles. It is well adapted for 
this purpose on account of its lightness, its springy or 
resilient nature and its non-hygroscopic and non-absorbent 
2 
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characters. It is in their resiliency that most, other 
flosses are inferior to kapok and therefore of less value for 
stuffing purposes. f 

Many attempts have been made to employ kapok as a 
textile material, but considerable difficulty has been 
experienced due chiefly to the fact that the fibres have 
a smooth, slippery surface and, therefore, lack cohesive 
force.'* Moreover, kapok is very weak, and yams made 
from it are not strong enough for use where any strain 
is' likely to occur. It is stated that the difficulty of 
spinning the fibre has been surmounted by roughening 
the surface by chemical treatment, and so enabling it 
to exert the necessary grip. By a special arrangement 
and adaptation of th'e spinning machinery the roughened 
fibres can be spun either alone or in admixture with 
cotton. The yarns so produced are said to be suitable 
for the manufficture of plushes, lace and other materials. 
Kapok textiles cannot possess such good wearing pro- 
perties as tliose made of cotton, but owing to their non- 
conducting character they might %nd a special use as an 
interlining in warm clothing. 


Kapok Seed 

In the course of preparin{^ kapok for the market 
large quantities of seed are obtayied. '^The seed is rich in 
oil, and in many countries where the floss is prepared for 
local use the oil is expressed from the seeds and employed 
f(Jr cooking and other purposes. In the Dutch East Indies 
the seed nqw forms an important source of revenue ; in 
1924 about 14,000 tons, valued at £97,500, were exported 
from Java and Madura, of which all but 1,000 tons were 
consigned to the United Kingdom. 

Samples of kapok seed from Travancore, the Federated 
Malay States, Gold Coast and Zanzibar have been 
examined at the Imperial Institute. The results are shown 
in the table on page 23, which includes for comparison the 
figures <^or Java kapok seed and oil and for cotton seed 
and oil.' 

lit will be seen that in general characters the oil resembles 
cotton-seed oil. After refining it can be employed as an 
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Kapok Seed and Oil i 

Cotton Seed 
and Oil. 

- 

Travan- 

core. 

Federated | 
fMalay • 
States. 

1 Gold 
Coast. 

Zanzibar. 

Usual 

Range. 

Usual 

Range. 


mu 

I. 

II. 





Seed 








Moisture 








per cent. 


13-8 

12*9 

13*2 

12*7 

— 

— 

Yield of oil 



per cent. 


20*0 

i8*8 

347 

31*0 

22-35 

20-34 

Yield of oil 





(moisture-free 
seeds) per cent. 

H 

23*2 

21*6 

28*4 

24*0 

— 


Oil 








Specific gravity 








at 15715® C. . 
Acid value 

o-giiy 

309 

54*1 

• — 

6i*o 

0*9226 

6*1 

0*914 

26*0 

0*921-0*933 

variable 

0*922-0*925 

variable 

Saponification 






value . 

Iodine value 

192*3 

m 

m 

193*5 

I5H*2 

189-195 

192-195 

(Hubl, 17 hours) 



WM 





per cent. 

90*4 



89*6 

101*5 

85-94 

105-115 

Unsaponifiable 


■ 



matter per cent. 
Refractive index 

Mi 

B 

B 

— 

■i 

— 

op 

T 

op 

6 

at 40® C. 
Solidifying point 


B 

B 

— 


1 *4^05-1*4657 

1*4646-1*4653 

of fatty acids 


B 

B 


B 

27-zl^ c. 

33-37° c. 

e ■■ 


edible oil, and it is also suitable for soap-making and other 
purposes to which cotton-aeed oil is applied.^ There is 
a steady market in the United Kingdom for kapok seed, 
and a small consignment received at the Imperial Institute 
from the Federated Malay States was sold in Liverpool 
in March 1925 at the rate ruling for Java kapok seed, viz. 
£i I 1 5s. per ton, c.i.f. As regards the marketing of the 
seed the Institute is informed that it is the custom in tl;jis 
country to allow 2 s per cent, of damaged seed in a consign- 
ment without any reduction being made in the price, 
notwithstanding the fact that the ’seed obtained from 
kapok plantations in Java contains, as a rule, only a little 
over 4 per cent, of defective seed. 

^e residual cake, left after the expression of the oil, 
forms a fairly good feeding-stuff for live-stock ; it is 
somewhat inferior to cotton-seed cake, and is believed to 
be used principally as an ingredient in compound feeding- 
cakes. The composition of the meal obtained from 
Travancore seed at the Imperial Institute is shown in the 
following table, in comparison with commercial kapok- 
seed cake and undecorticated cotton-seed cake. 
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Moisture 
Crude proteins 
Fat 

Carbohydrates, etc 
(by di>Ierence) 
Crude fibre . 

Ash . 


Nutrient ratio 
Food units . 


Kapok meal from Travancore seed 


As prepared at 
the Imperial 
Institute. 



Undecorticated 
cotton-seed cake 
English make.t 


Pir cent. 
13-8 
24*6 
6-3 


I : 1*67 
107 


^ Smetham. Journ. Roy. Lancs. Agric. Soc., 1914. 

The cake is rich in* constituents of manurial value, the 
percentage (expressed on dry matter) in the case of cake 
prepared in Indo-China being as follows {Bull. Econ. 
Indochim, 192^ 28 , No. 174, p. 459) : 

Nitrogen . . . . 4'5 

Phosphoric Acid (P,0,) . . i'6 

Potash (K,0) « . . 1-3 

Indian kapok seed {Bombax malabaricum) yields an 
oil similar to that obtained from true kapok seed, but 
of slightly better quality (see this Bulletin, 1920, 18 , 
335). The residual cake is rich in proteins and would 
form a more valuable feeding-stu^ than kapok-seed cake. 

Other By-pro*ducts 

The wood of the true kapok tree is light and soft and 
liftle used, even by the natives. It has been suggested 
that the wood might be suitable for paper-making, but 
experiments conducted some years ago by a firm of paper 
manufacturers in this country were not very satisfactory, 
and it was not considered that the production of pulp from 
the material would be a commercial success. More recent 
experiments in France showed that the wood yields 30 
per cent, of bleached pulp (expressed on the dry material), 
which furnishes a paper of ordinary quality {cf. this 
BuLLErtN, 1924, 22 , 501). 

The young leaves and the roots are used in native 
medicine, whilst the bark contains a reddish-coloured 
fibre sometimes used by the natives for tying purposes. 
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Production of Kapok in the Empire 
I Asia 

^True kapok grows in\he hot moist tracts of Western 
and South India and in Burma, but it is nowhere systemati- 
cally plantedj The internal trade in the floss is stated to 
have developed considerably, but the quantity shipped is 
small, most of the so-called kapok exported from India 
consisting, as already mentioned, principally of the floss 
of Bombax malabaricum. So far as can be judged from 
material examined at the Imperial Institute, the true 
kapok produced in India is of good quality. A sample 
from Madras examined in 1906 was^ considered by brokers 
to be fully equal to good Java kapok (see this Bulletin, 
1909, 7 , 13), and a sample from Travancore recently 
received at the Institute was also favourably reported on. 

The exports of Indian kapok, chiefly fiMm Bengal and 
Bombay, in 1923-4 amounted to 1,692 tons, of- total value 
,£136,000. Of this quantity 448 tons were shipped te the 
United Kingdom, 272 tons to the Netherlands, 210 tons to 
Germany, 196 tons to France, 140 tons to Italy, no tons 
to the United States and 73 tons to Australia. 

Two grades of Indian kapok are recognised on the 
London market, viz. Calcutta and Bombay. Double- 
cleaned Calcutta kapolj was recently quoted at is. to 
IS. ojrf. per lb., or 3^. lese than prime Java. • 

(Eriodendron is a common tree in Ceylon and is widely 
distributed. It grows from sea-level to 2,500 ft. or more, 
but gives the best results at low and intermediate elevations. 
It is planted in village gardens and on some’estates as a 
boundary tree^, There is a small export of kapok from 
the island, the quantity in recent years amounting to 
about 300 tons, most of which has been consigned to the 
Netherlands. The quality is usually intermediate between 
Indian and Java kapok. 

In parts of Malaya the kapok tree is grown in consider- 
able numbers by the peasants, but hitherto little use has 
been made of the product except for domestic purposes. 
The Agricultural Department have recently made an 
exhaustive study of the possibility of establishing an 
export trade and have initiated a scheme for collecting the 
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pods from existing trees and selling the floss and ^eed. 
Further, they definitely assert that Malaya is suitable for 
the profitable production of ftapok under plantation 
conditions {Malayan Agric. Journ., 1923, 11, i). 

It is estimated that at the present time there are about 
100,000 trees in Malaya, of which 7,500 are in Selangor 
(mainly in Kuala Selangor) ; 3,800 are scattered in 

Pahang ; 62,000 are in Perak (of which 40,000 are near 
Perak River and 20,000 in Krian) ; 7,000 are scattered 
in Malacca ; and 6,100 are in Penang (4,000 of which are 
in Balik Pulau). Of the trees now in bearing nearly 
three-quarters are to be found in the four definite workable 
areas mentioned in brackets above. It is in these districts 

c 

that endeavours will be made to teach the Malays to harvest 
the pods and prepare the floss for the market. Collecting 
centres will be established at which kapok brought in by 
the natives will«be purchased for cash. In certain districts 
arrangementfi! have already been made, under European 
manfcgement, for the purchase of kqpok and its preparation 
for the market. 

Kapok of fairly good quality has been produced in 
Mauritius, but, owing to ther ravages of a beetle, the 
cultivation of the tree had to be given up (see p. 35). 
A sample of floss from trees grown at the Botanic Gardens, 
Pamplemousses, was examined af the Imperial Institute 
in 1906. It was slightly darker than ordinary Java kapok, 
more uneven in colour and somewhat inferior in lustre. 
Similar material would find a market in this country at 
prices a little below that of the Java product. 

. Africa 

The kapok tree reaches a very large size in the West 
African forests, being only exceeded by a few mahoganies. 
It occurs in all the British Colonies of West Africa and 
is found in both the evergreen and mixed deciduous forests. 
No systematic attempt seems to have been made to collect 
the floss, except in Togoland. Here kapok received 
special attention under the German regime and seed was 
distributed in large quantities to the natives. The tree 
occurs throughout the whole of the Mangu-Jendi District 
in Northern Togoland, part of which is now included 
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withiiji the British sphere, but it is considered that the 
establishment of any extensive export trade from this 
district would have to await the provision of railway 
transport. Before the wik there was a small export from 
Togoland, 9 tons being shipped in 1913. This is stated 
to have been derived mainly from wild trees. A small 
bale of kapok from Togoland was received at the Imperial 
Institute from the Chief Commissioner, Northern Terri- 
tories, Gold Coast, in 1916. It was similar in all respects 
to the kapok of commerce and was sold at a satisfactory 
price, considering the small quantity available (see this 
Bulletin, 1917, 15 , 1*9). It would certainly be worth 
while to encourage the natives to collect and clean the 
material for export, both in this district and in other parts 
of British West Africa. It will be necessary, however, to 
insist on the systematic picking of the pods in order to 
maintain the quality of the floss, and not to aJlow the natives 
merely to gather the fallen pods, as they at;,^resent do 
for their own use. Th^ results of examination of material 
received in recent years at the Institute from the Gold 
Coast and Gambia indicate that kapok of good quality 
could be produced in those countries if due care were taken 
in the preparation. 

In East Africa the systematic cultivation of kapok 
has been undertaken in ^Tanganyika. Before the war the 
industry was increasing, the area under cultivation in 
1910, 1911 and 1912 being 1,735, 3,458 and 6,580 acres 
respectively, and the exports in those years being 12, 
28 and 52 tons. No information appears to be available 
as to the present area under kapok in the Territory, but it 
has been stated that the plantations suffered damage by 
elephants, both during and since the war. There are 
signs, liowever, that the industry is reviving, and during the 
four years ending 1924, quantities of 6, 30, 32 and 52 tons 
respectively were exported. The local Department of 
Agriculture do not seem to favour any extension of the 
cultivation, as the kapok trees are liable to harbour insect 
pests which may spread to the cotton-fields. * 

Kapok is stated to grow well in the coastal region of 
Kenya, and it is planted commonly as a boundary tree in 
Zanzibar. Floss produced in Government plantations 
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in the latter country is stated to have been exported to 
the United Kingdom. . 

The tree thrives well in the Sudan, and floss obtained 
from trees planted at Mongalla^was examined at the Im- 
perial Institute in 1917. It proved to be of excellent 
quality, and similar material, if produced in commercial 
quantity, should realise the market price of good Java 
kapok (see this Bulletin, 1917, 16 , 19). 

West Indies 

The kapok tree is found in most of the West Indian 
islands ; one, at Nassau, Bahamas, has reached a very 
large size and is familiqr to all visitors to that island. There 
seems little hope, however, of the floss from existing 
trees in the West Indies being collected for export, owing 
to their very scattered distribution. Moreover, it is 
unlikely that the tree will be planted specially for the 
productiorrvsf floss, on account of its harbouring a cotton 
Stainer ; indeed, for this reason it^as been made compul- 
sory in St. Vincent that all kapok trees should be destroyed. 

An attempt was made some years ago to introduce the 
cultivation of the tree into Bnltish Guiana, and a number 
of plants were raised for distribution ; but no development 
appears to have been recorded. 

Australasia 

The tropical parts of Australia seem suitable for the 
cultivation of kapok, and a few trees already exist round 
some of the towns in Northern Queensland. The Agri- 
cultural Department in Queensland have drawn attention 
to the possibility of producing the floss for the Australian 
market, at present supplied by Java, and point out that 
the tree can be grown practically along the whole of the 
Queensland coastal belt from Brisbane northwards. They 
suggest that the most profitable method in that area 
would probably be to plant the trees as wind-breaks or 
shade trees, rather than in the form of pure plantations. 

In New Guinea, under the German regime, kapok 
trees were regularly planted for several years and the crop 
was collected and exported. The produce was of good 
quality and realised satisfactory prices, but the cultivation 
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was stated to be unprofitable, chiefly on account of the 
high cost of transport, and was, therefore, abandoned. 

The kapok tree is cultivated by natives in all parts of 
North Borneo, but the industry has made little progress, 
as the floss has mostly been shipped in the uncleaned 
state. The cleaned floss, however, is of excellent quality, 
and has been sold in the London market at the price of 
the best Java kapok. In 1919 a concession was granted 
to a London company giving them the sole right to export 
kapok from the territory, and in return they agreed to 
purchase at a fixed minimum price all kapok offered to 
them. The company* also undertook to install cleaning 
machinery and to export a minimum quantity of cleaned 
floss per annum. In the event of the supply of kapok 
being insufficient the company will themselves under- 
take planting operations. During the first year (up to 
July 1930), the company had purchased 'from producers 
38 tons of kapok, most of which was shipped»to London, 
and small quantities l^ve continued to be exportecL each 
year since. 

Attention Is also being devoted to kapok in Samoa. 
The tree grows practically wild throughout the islands, 
and Is at present chiefly used as a wind-break in cocoa 
plantations. 

J Cultivation 
Climate 

A suitable climate is the first essential to the successful 
cultivation of the kapok tree. Although found in a wild 
or semi-wild state from the sea-level up to zfn altitude of 
3,000 or even 4,000 ft. and more, the tree gives the best 
yield and quality of fibre when grown at elevations less 
than 1,500 ft. above the sea. It will withstand slight 
frost, but low temperatures hinder the growth of the tree 
and the development of the fibre, and from a commercial 
point of view cultivation should be attempted only in the 
tropics or in certain parts of semi-tropical countries. As 
regards rainfall, the tree flourishes under a wide range of 
conditions. It reaches its greatest size in the tropical rain 
forests of West Africa, but at the same time, owing to its 
deciduous habit, it can resist long periods of drought. 

3 * 
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The ideal conditions are abundant rain during the grQwing 
season and a dry period from ^le time the flowers are 
setting until the pods are harvested. As in the case of 
cotton, a long spell of wet or evenMamp weather during the 
later stages of pod formation will greatly reduce the quality 
of the fibre. 

The^, quick-growing branches are easily broken or 
damaged by high winds, and exposed situations should 
therefore be avoided in fixing the site of plantations. 

Soil 

A well-drained soil is necessary for the proper growth 
of kapok. It flourish^es well on a deep, porous, sandy 
loam, such as is frequently found on alluvial flats along 
streams, but the finest kinds of Java kapok are produced 
on well-weathered volcanic soil. It is not always advisable 
to plant the better land exclusively with kapok, since 
this can often be more profitably used for other crops. 
Nevertheless, a soil of fairly high fertility is required since 
the returns from kapok are relatively low, and a high 
yield is therefore essential. 

Land infested with white ants should not be used for 
kapok since the tree is very susceptible to the attack of 
these insects. . 


Propagation 

The tree is easily propagated from either seed or 
cuttings. The merits of the two methods have been a 
matter of dispute. Plants raised from cuttings come into 
bearing somewhat earlier, but, on the whole, the general 
opinion is in favour of propagation by seed. Advantages 
of the latter method are that a deep-growing tap-root 
‘ develops which renders the plant less liable to be uprooted 
by high winds, and the plants remain longer in bearing. 
Where a form notable for its high yield or other specially 
favourable character is to be reproduced, cuttings should 
be employed. 

Seed Tor sowing should, whenever possible, be specially 
obtained from the largest pods of old high-yielding trees, 
instead of using purchased seed of unknown parentage 
produced in the course of cleaning the floss. About 6 lb. 
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of s«ed should be sufficient for planting up 100 acres. 
The seed is sown in ni^rseries, sometimes in rows 10 to 
12 in. apart in raised beds, or, as recommended in the 
Philippines, in “ hills ” hbout 6 in. apart. The nursery 
must be carefully prepared, the soil manured beforehand, 
if poor, and kept well weeded. In dry weather watering 
may be necessary. As soon as the seed has geminated, 
which takes only a few days, the seedlings are shaded 
until they are about s or 6 in. high, when they must.be 
exposed to the sun. If the plants do not obtain plenty of 
sunshine they grow l^in and lanky. At this stage the 
seedlings should be thinned out to 6 or 9 in. apart ; when 
sown in hills only one seedling should be allowed to each 
hill. The young plants grow very quickly, and when 
from 6 to 12 months old they should be planted in their 
permanent quarters. 

Owing to the readiness with which ‘kapok cuttings 
take root, this method of propagation has Intherto been 
that most commonly uJed by the natives of Ceylon anil the 
Philippines. The cutting, which should never be of the 
current year’s growth, varies in size from about f to 
2 in. or more in diameter Sind from 18 in. to 6 ft. or more 
in length. Experiments conducted in the Philippines 
with cuttings ranging in length from i ta 10 ft. and | 
to s in. in diameter at»the base, showed that the larger 
cuttings gave the best results, 100 per cent, of those 6 ft. 
or more in length and 3I in. or more in diameter striking 
root, as against from 1 5 to 70 per cent, in the case of the 
smaller cuttings. The cuttings should be inserted as soon 
as they are cut, about 12 to 18 in. deep according to their 
size, and this work should be donte, if possible, at the 
beginning of the rainy season. The cuttings must be 
inserted in the place they are to occupy permanently. 

Planting Out and After-cultivation 

In Java, and indeed in most countries where the natives 
cultivate kapok, the trees are most commonly, planted 
irregularly, as boundary trees and fences, along the sides 
of roads, or with other trees in the gardens. It is from 
such indiscriminately planted trees that most of the kapok 
produced is still obtained. In Java the tree is sometimes 
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planted between other crops, such as coffee, cocoa, pepper 
and vanilla, whilst in the Philipp^aes it has been suggested 
that fibre crops like maguey, sisal and mauritius hemp, 
might be interplanted with ka{)ok. The most suitable 
crop to be grown in this way will vary with local conditions, 
and from observations made in Malaya it is thought that 
roselle ‘fibre, sunn hemp, tuba, limes and tobacco should 
prove successful. In quite recent years the practice has 
bef“n commenced in Java and the Philippines of growing 
kapok as the sole plantation crop ; but this method will 
probably only give profitable resultp where the conditions 
are specially favourable to the production of high yields. 

When grown as the only crop in plantations the seed- 
lings or cuttings should be placed about i8 ft. apart, but 
in mixed plantations the distance will vary with the nature 
of the accompanying crops. The seedlings, when removed 
from the nursery, should be topped and all leaves removed. 
In lifting tftft plants, the roots must be damaged as little as 
possfole, and planting out should* be done immediately. 
If possible, transplanting should be performed during 
showery weather. 

Little cultivation of the Ijoil is required in kapok 
plantations. For a few months after planting the soil 
should be keprt loose round the plants, and if kapok is the 
sole crop it is only necessary to keep the ground clean for a 
short distafice from the tree to fa?oiIitate the collection of 
the pods. The remainder of the plantation is preferably 
planted with a leguminous cover crop, so that the cost of 

weeding is reduced to a minimum. 

< 

Harvesting and Yield 

Where, as in Java, the pods ripen during a dry season, 
they are often collected each day as they fall to the ground, 
but if rains are liable to occur during the harvesting 
period, the pods must be picked from the tree as they 
mature ; otherwise the floss may suffer considerable 
damage* As the pods ripen their colour changes from a 
light green to a light brown and the surface, at first smooth, 
becomes somewhat wrinkled. It is at this stage, and before 
the pods open at the end, that they should be picked. It 
is no economy to harvest the whole crop at once, since this 
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will sesult in a mixture of unripe, ripe and over-ripe pods, 
which will give a product of low value. The ease with 
which the branches break precludes the gathering of the 
pods from tall trees by clitnbing, and they are best gathered 
by means of knives or small hooks attached to long poles. 
The harvesting season usually extends over a period of 
about 3 months. The pods must be spread out op a dry 
floor in the sun to ripen thoroughly and the floss removed 
as soon as possible. If it is necessary to store the pgds 
for a time, they must be thoroughly dried, so as to avoid 
fermentation and discolouration of the floss. 

Kapok trees usually begin to bear after 3 or 4 years, but 
the yield at first is small. Seven-year old trees will yield 
350 to 400 pods, and lo-year old trees 600 pods or more. 
The yield of cleaned floss from the pods varies somewhat, 
but on the average it may be taken that 100 pods furnish 
I lb. of cleaned floss. On this basis an at/re planted with 
132 trees (18 x 18 ft.) would yield about 80c db. of floss. 

\ 

Preparation of the Fibre 

Although machinery is now largely employed for 
cleaning kapok in Java, the initial process of opening the 
pods and removing the floss and seeds from the husk and 
core is always done by hand, chiefly by women and children. 
The subsequent separf^tion of the floss from the seed 
is the most important process in its preparation. A 
common native method is to place a quantity of floss and 
seeds on a perforated platform and beat it with bamboo 
sticks, wielded in a horizontal direction, so that the 
seeds are loosened and fall through the holes in the platform. 
This is continued until the floss is beaten up into a snow- 
like mass. The top layer is then removed and given a 
further beating on another platform, when the floss is 
ready for baling. In an improved method, which has 
come into use in Java, the floss as it comes from the pods is 
placed in a bamboo basket or hollow cylinder with a 
perforated base, and the mass stirred up by a paddle-like 
arrangement revolved within it by means of a handle. 
These hand methods are only of use where kapok is pro- 
duced on a comparatively small scale. On a large scale 
machine-cleaning is essential. Most of the machines 
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hitherto employed consist of a horizontal chamber v^ith a 
perforated bottom, in which the (floss is beaten up by a 
series of blades revolving close to fixed blades on the sides 
of the chamber. The blades are co arranged that the floss 
moves along to the end of the chamber, where it is either 
blown out by fans or falls into receptacles. The Bley 
machine, invented by a Java planter, is claimed to be 
able to clean 2 1 7 kilos, of floss per hour. This could only 
bem used profitably on a very large scale. A smaller 
machine, of British manufacture, capable of cleaning 120 
to 1 30 kilos, of floss per day of 10 hours, has been used in the 
Philippines. 

Kapok should always be graded carefully before baling 
for export. As a rule, four grades of cleaned Java kapok 
are recognised : (i) Superior or extra, containing less than 
0‘S per cent, of seed ; (2) prime, containing not more than 
2 per cent, of s^ed ; (3) fair average, with not more than 

per cenijsof seed ; and (4) damaged. 

Owing to the bulky nature ofi'che material, the floss 
is pressed into bales for export. The pressure applied will 
depend on the size of the bale, but too much must be 
avoided, particularly with the finest quality, otherwise 
the elasticity of the fibre will be destroyed. Machine- 
cleaned, very dry fibre requires more pressure than hand- 
cleaned, but on the average tlje pressure should not 
exceed 140 fb. per sq. in. Thus a..bale 2 ft. wide by 2 ft. 
long will require a pressure of 80,640 lb. The bales are 
generally packed in gunny cloth or matting and are bound 
with galvanised iron hoops, cane, or fibre. The weight 
of the Java ‘bales ranges from 80 to 120 lb. and the size 
from 8 to 16 cubic ft- 

Pests and Diseases 

So far few insect pests and fungoid diseases have been 
recorded as causing any great damage to the kapok tree or 
floss. This may be due to the custom, most frequently 
followed at present, of growing the tree in isolated positions. 
If large plantations are made it will be necessary to keep 
careful observation to prevent the spread of harmful insects 
and diseases, just as is the case with other plantation 
crops. 
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In Malaya and certain other countries white ants are the 
most serious pests, especially to young plants, and the 
usual precautions against these insects must be taken. An 
insect {Dysdercus cingulafus), allied to the cotton Stainer, 
sometimes attacks the pods, but the damage is said to be 
slight. A related species has also been reported on 
kapok in San Thorn^. It is sometimes considered in- 
advisable to grow kapok in the vicinity of cotton, owing 
to the danger of stainers spreading to the latter crop and, 
as already stated, in St. Vincent all kapok trees have td be 
destroyed. There is little risk, however, if the trees are 
properly tended and^iare is taken not to allow old pods 
to lie on the ground. In the Belgian Congo, kapok trees 
in the neighbourhood of cocoa plantations are cut down, 
owing to the fact that they serve as host-plants for a 
serious cocoa pest, Sahlbergella singularis. Caterpillars of 
several kinds of moths do a certain am^iunt of damage, 
and one of them {Mudaria variabilis) in certqwi years has 
been known to destrc|y a large proportion of the crop in 
Java. In 1914, for example, it is recorded that 30 per cent, 
of the pods were attacked. The caterpillar feeds on the 
undeveloped fibre and see^s of the green pods, and even if 
any fibre should mature H is usually badly stained, whilst 
birds in their search for the caterpillars often complete 
the destruction of the pods. Other caterp’illars bore into 
the stem and twigs, and some feed on the lea^ves. Boring 
beetles of the genus Batoceva also attack the tree, and one 
of them {B. rubra) is so partial to it in Mauritius that kapok 
cultivation has had to be given up in that island. • 

Bats, monkeys and squirrels sometimes dy considerable 
damage by eating the green pods or growing shoots. 

Among the worst enemies of kapok in Java and Malaya 
are parasitic flowering plants!of the genus Loranthus, which* 
send out suckers into the bast and wood of the tree and 
absorb the nutriment required by the growing shoot. In 
bad cases the whole tree becomes weakened by the loss of 
the necessary nourishment and great damage may thus be 
caused. The trouble is not difficult to control if the 
plantation is properly inspected at regular intervals and 
all parasites removed as soon as they make their 
appearance. 
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Among the few fungoid pests of kapok, pink disease 
(Corticium salmonicolor) has beet known to attack the 
plant, and leaf spot {Ramularia eriodendn) and an un- 
identified disease causing bleeding at the base of the trunk 
have occasionally been reported. 
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NOTES 

New Zealand Kaori-gom Indostnr.— The position of the 
kauri-gum industry, one of the major Industries of New 
Zealand, has been a matter of anxiety to the authorities 
for some years. The exports, which in 1913 amounted 
to 8,780* tons, valued at ;6549,io6, fell to 2,338 tons 
(£152,299) in the fiscal year 1918-19. An improvement 
over this figure was shown in post-war years and in 1923-4 
6,923 tons, valued at £640,712, were exported, but last 
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year (J924-S) there was a decline to 5,432 tons (;g446,oi9) 
{Rep. Kauri-gum Indus^y, New Zealand, for the Year 
ending ■^ist March, 1925). On the recommendation of a 
Commission appointed by the Dominion Government in 
1914 steps were taken to foster the industry and to assist 
the gum producers by advancing monetary grants on their 
stocks. In 1921 a further Commission was appointed to 
enquire into and report on the indust^5^ A sumn^ry of 
their report will be found in this Bulletin (1922, 20, 331). 
Further steps have now been taken by the Government, 
and a Kauri-gum Control Board, organised on lines 
similar to those of the Dairy Products Control Board and 
other Boards dealing with New Zealand produce, has been 
set up by Act of Parliament of October i, 1925. The 
Act came into force on April i, 1926. 

The Board is to consist of five members, viz. two 
Government Representatives, one of whom shall have 
expert knowledge of the handling, grading and marketing 
of kauri-gum ; one representative of the e:^porters, to be 
appointed by the Government, but who is not engaged 
directly or indirectly in the kauri-gum trade y *and two 
members to be electe^d by producers. The Board is 
empowered to prohibit the export of kauri-gum except 
under licence, and to assume control of all kauri-gum pro- 
duced in New Zealand. The extent to which the control 
Is effected is left to the discretion of the Board. In cases 
where it has assumed absolute control the gum may only 
be sold or disposed of by direction of the .Board. The 
Board has full powers to make arrangements for the grading, 
mixing, pooling and storfng of kauri-gum ; for jts sale and 
disposal on such terms* as it thinks advisable ; for the 
establishment of depots for the purpose of receiving, 
recleaning, regrading and otherwise preparing kauri-gu^ 
for sale either in or beyond New Zealand ; for the acquisi- 
tion of the right to use any patented process for the recovery, 
treatment or grading of kauri-gum for the purchase of 
gum by payment in full or by means of advances ; and for 
undertaking experiments with a view to improving the 
methods of recovery and treatment of kauri-gum or 
promoting its trade and sale. 

It will be seen that the Board has very full powers to 
control the industry, and it is hoped that it will prove as 
valuable to the kauri-gum industry as the Dairy and other 
control Boards have proved in their respective spheres. It 
is pointed out, however, in a detailed review of the Act, 
published as Special Circular No. 1-26, of the Chemical 
Division of the United States Bureau of Foreign and 
Domestic Commerce, that many of the factors leading to 
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the present position of the industry, such as the decjine in 
the demand from the United i States, are beyond the 
control of the New Zealand Board. The chief customers 
for kauri-gum are the United States and the United 
Kingdom, but whereas the demand from the latter country 
shows only a very slight decrease as reflected in the 
exports during the last two years, the exports to the United 
States fell from 4,197 tons in 1923-4 to 2,624 tons in 
1924-5. It is the better grades of gum which are sent to 
the United States, and the decline in American purchases, 
according to the Special Circular, is attributed to a report 
that American automobile manufacturers are experiment- 
ing with a synthetic product which will largely eliminate 
kauri-gum as an ingredient of the varnishes and lacquers 
for motor-car bodies. Further, the Circular points out 
that although kauri-gum has a high standing, it enters 
into open competition with other resins and any valorisa- 
tion scheme will, therefore, be difficult to work. It is 
considered th^t the most useful functions of the Board 
will be the elimination of competitive buying in New 
Zealand,'S;he direction of research work on new uses for 
the, resin and the carrying on of ^publicity campaigns to 
increase the appreciation of the resin for such uses. 

Sugar Industry ol Queensland. — ^The latest Annual Report 
of the Director of the Bureau of Sugar Experiment 
Stations, Queensland, records a very satisfactory progress in 
the sugar industry of that State. The past five years have 
seen a marked increase in the acreage under cane and in 
the number of cane-growers. In '1920 the total area under 
cane was 162,619 acres, and in 1924 this area had increased 
to 253,519 acres. During the same period the number 
of cane-growers increased from about 4,000 to over 6,000, 
'The 1925 season was particularly favourable for the growth 
of the crop,,and it is expected that the production of sugar 
will exceed all previous records. The crop of cane for the 
season is estimated at about 3f million tons, giving a yield 
of 484,000 tons of raw sugar, as compared with 3,176,142 
tons of cane and 409,136 tons of sugar in the 1924 season. 
In addition to this amount for Queensland, it was antici- 
pated that New South Wales would produce some 32,000 
tons, while Victoria’s beet sugar factory had yielded 
3,017 tons in 1925. This should give an approximate 
production for Australia of 519,017 tons of sugar, which 
considerably exceeds the home consumption. 

The average annual yield of cane per acre for the six 
years ending 1924 was less than during the previous decade. 
This is attributed to the number of dry seasons experienced. 
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The 3Ueld of sugar per awe, however, has increased, since 
the number of tons of carle required to make a ton of sugar 
is now much lower. This favourable result is due largely 
to the improved efficiency of the mills and to the work of 
the Cane Prices Board and the Sugar Experiment Stations. 
There are three such stations, situated in the northern, 
central and southern cane-growing areas, where manurial, 
selection and other experiments are conducted to suit the 
conditions of the respective districts. Work on insect 
pests forms an important part of the work of the Bureau, 
and special attention is devoted by the Division of Entomo- 
logy to the sugar-cane grub, which is the worst pest of the 
cane in Queensland. Three Field Assistants inspect the 
cane areas and give advice to growers, whilst another 
officer travels through the various districts giving advice 
on the control of diseases and pests and assisting farmers 
to recognise them. From the reports of the Field Assist- 
ants it is evident that the proportion of farmers who use 
lime, green manures and fertilisers is much poo small. At 
present there seems to be a tendency for farmers to obtain 
their crop in comparatively small yield on largc^reas of 
land. It is pointed oul| that this state of affairs must be 
reversed, but this can only be done by the intelligent use of 
better methods of cultivation and manuring. A hopeful 
sign in this connection is the greater interest in experi- 
mental work that has been t^ken in recent years by farmers 
generally. 

With few exceptions, all the sugar-grovying areas of 
Queensland are along the coast. The industry is ex- 
tending rapidly in the ilorthern districts, wheje the high 
rainfall and humid atnlosphere are better suited to the 
growth of the cane. In the districts north of Townsville 
the output of sugar has increased from 57,135 tons in 191^ 
to an estimated production of 215,550 tons in 1925, whilst 
in the same period the area under cane has increased more 
than 100 per cent. As indicating the importance of the 
sugar industry to the State, it may be mentioned that a far 
larger increase in population during the past few years has 
taken place in these districts north of Townsville than in 
any other part of Queensland. 

The Imperial College 0! Tropical Agriculture. — ^A copy 

of the Prospectus of this college for the year 1926-7, 
containing the Principal’s Report for the academic year 
1924-5, has been recently received at the Imperial 
Institute. The useful work which the college is performing 
in training students in the science and practice of tropical 
agriculture cannot be too widely known. The college 
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buildings and laboratories are situated at St. Augustine, 
seven miles east of Port of Spain, Trinidad. An area of 
IS acres is under experimental cultivation on the college 
estate, and the students are within easy access of estates 
and plantations where almost e^ery kind of tropical crop 
is grown. They also have facilities for visiting factories 
for the study of the chemical technology of sugar, cocoa, 
coffee,, copra, citrus products and rubber, while the college 
itself now possesses an instructional sugar factory where a 
thorough practical course is given in the manufacture of 
sugar. 

It is hoped before long to acquire for the college an 
agricultural estate which will offer full facilities for the 
study of tropical agriculture in all its branches. For this 
purpose, and partly aljo to provide a hostel for students, 
the Governing Body, of whom Sir Arthur Shipley, C.B.E., 
F.R.S., is chairman, are appealing for a sum of ;^45,ooo. 

An important feature of the college is the provision 
for research aijjd investigation afforded by its laboratories 
and fields. The work done during the last academic year 
has inclilUed the study of banana cultivation and trade, 
particularly with a view to the jjroduction of a variety 
immune to Panama disease ; investigations on seedling 
sugar canes, and the froghopper pest ; on cocoa, cotton, 
tobacco, plant diseases, soils, and the biochemistry of lime 
juice. ' 

The college was opened in 1922 and the academic 
year 1924-5 therefore completes the first 3-year diploma 
course. Late students of the college now hold important 
positions ii\ Uganda, Gold Coast, StSdan, Southern Rhodesia, 
Nyasaland, Ceylon, Natal, British Guiana and the West 
Indies. 


ABSTRACTS OF RECENTLY PUBLISHED LITERATURE 
ON AQRIC.ULTURE AND FORESTRY 

In this section a summary is given of the contents of the 
more important, recently published papers and reports 
relating to tropical agriculture and forestry. It must be 
understood that the Imperial Institute accepts no responsibility 
for the opinions expressed in the papers and reports sum- 
marised. 

, Foodstuffs 

Bananas. — In 1924 an investigation of “ Bunchy 
Top " disease of bananas was started in Queensland, on 
the recommendation of a commission which represented 
the Commonwealth Government and the New South Wales 
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and Queensland Goverinnents. An Investigation Com- 
mittee was appointed and its first report has now been 
published [Queensland Agric. Journ., 1925, 84 , 424). It is 
shown that “ Bunchy Top ” disease is caused by a 
virus, transmitted by thfc common dark banana aphid, 
Pentalonia nigronervosa. Further work is to be carried out 
on the life-history and habits of the aphides, and the 
liability of other plants to the disease. Control m^psures 
are being studied, and In the meantime growers in lightly 
affected areas are recommended to spray affected stools 
and the surrounding soil with a preparation known as 
“ Black Leaf 40 ” in order to kill any aphides present, 
and to dig out the stool completely. For heavily infested 
areas it is tentatively suggested that affected plants should 
be removed, and that spraying should be employed to 
control the infection from abandone*d, affected plantations 
in close proximity. 

Sugar. — ^The possibilities of cultivating th^ sugar beet in 
Bihar, India, are discussed in Agric. Journ., India (1925, 

380), and the prospects of success are stal'ea to be 
favourable. The existing cane-sugar factories in Bihar^are 
at a disadvantage, as the cane-sugar season is very short. 
Canes cannot be kept In the field after March owing to the 
approach of very dry weather. It has been shown that 
sugar beet of good quality* can be made available till the 
end of May, and the manuf::cture of sugar from beet may 
thus follow the cane season and prolong the .working days 
of the mills by two months. Further, the sugar beet is a 
six months’ crop, whereas cane occupies the ground for 
about a year. Other points in favour of beet cultivation 
are : ( i ) the manurial requirements of the beet are smaller 
than those of cane ; (2) the exhausted pulp and leaves may 
be fed to cattle ; and (3) its water requirement is much less. 
A drawback, however, is that it does not lend itself to 
the establishment of a cottage industry like that of the 
manufacture of gur from cane. 

Bice. — The Record (Bangkok, Siam ; English Edit. 
No. 18, Oct. 1925, p. 1 16) contains a report on the padi 
crop of Siam for the year B.E. 2467 (1924-5). Of the 
total area planted, amounting to approximately seven 
million acres, four million acres were within the seven 
circles which provide the bulk of the exported lace. In 
these circles the crop for the year amounted to 2,845,000 
tons of padi, and was about 654,000 tons more than in 
1923-4 and about 470,000 tons more than in 1922-3. 
The average yield of the fields harvested works out at 



43 BULLETIN OF THE IMPERIAL INSTITUTE 

0*76 ton per acre, an increase of 009 ton per acre over 
the yield in 1923-4. The cultivation of padi in the seven 
exporting circles is definitely on the increase. 

Coffee. — Bull. No. i of 19125, Dept. Agric., Kenya, 
entitled “ The Coffee Industry of Kenya Colony,” by 
A. D. Le Poer Trench, gives a short detailed account of 
the industry and of the costs of developing a coffee estate. 

Oils and Oil Seeds 

Coconuts. — ^According to the Annual Report of the 
Department of Agriculture, Seychelles (1924, p. 2), the 
coconut industry in this Colony is ’improving. There was 
every indication that the crop in 1925 would exceed that 
of the previous year, which was the highest ever recorded 
and was estimated at 31 million nuts, an increase of 
2 million nuts over that of 1923. It is estimated that 
85 per cent, of the crop is converted into copra, and the 
exports of co^ra from the Seychelles in 1924 are given as 
3,185 tens. The increase in the size of the crop is attri- 
buted, not so much to the good rainfall, as to the fact that 
estates have been manured, thos^ in the outlying islands 
with guano and others with distillery waste and seaweed. 

The pests and diseases of the coconut palm in the 
islands of the Southern Pacific are dealt with in Bulletin 
No. 16, Dept. Agric., Fiji, 1925. The pests are grouped 
according to .the part of the palm attacked, short notes 
being appended in cases where tl|^ pest is well known and 
fuller accoiints in connection wi^h the newer forms. A 
description of diseases of fungoid origin and coloured 
illustrations of the more important insects are included. 

Ground-nuts. — Strenuous efforts are being made in 
Gambia to improve the quality of the ground-nuts 
(Ann. Rep. Dept. Agric., Gambia, 1924, p. 24), and con- 
siderable attention is being paid to seed selection. Using 
raised platforms on which to stack the nuts is another 
means advocated, as this will prevent the development of 
moulds which cause the blackening of the shells and 
spoil the appearance of the nuts. Owing to the common 
practice of mixing sand and other foreign materials to 
increase weight, an Ordinance has been passed making it 
compulsory to screen all nuts purchased or stored for export. 
The screening removes sand and dirt and also the majority 
of shrivelled and immature nuts. Reference to the use of 
rotary screens in Gambia, and an illustration of one at 
work, were included in the article on the cultivation and 
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utilisation of the ground-nut published in this Bulletin 
(1925, 28 , 291). In many cases, concrete floors are used 
on which to store the screened nuts, and in others grass 
or bamboo mats are used. As a result of these measures, 
the crop in 1924 showed a marked improvement over 
that of 1923, while the difference in price between Gambia 
and Senegal nuts has been decreased from los. to 5s. 
a ton. The percentage of foreign matter has been reduced 
to a negligible figure through the compulsory screening, 
and the average acidity of the oil has fallen to 1-2 per cent. 
The improvement in the quality shown by the 1924 crop 
was due partly to the fact that the plants were raised from 
seed carefully selected* from the previous year's crop, 
whilst the climatic conditions were particularly favourable. 
Trials made at the Agricultural Stat^ion with Senegal seed 
from Cayor showed that this seed was not so suitable as 
the Gambia seed, the yield per acre of the former being 
1,120 lb. in comparison with 2,055 lb. for the latter. 
Nigerian and Philippine seed have both giveia good results 
when grown under Gambia conditions. In 1924,^60,622 
tons of ground-nuts, valued at £861,925, were exported 
fropi Gambia. 

Oil Palm. — Particulars of the experiments on oil palms 
conducted in Ceylon are given in Trop. Agric., Ceylon lig2$, 
66 , 210). In 1915, 2} acres *at the Anuradhapura Experi- 
ment Station were planted with seed obtained from the 
Gold Coast. Further plantings were mado during the 
following year. The pj^lms have been grown without 
irrigation, but the plots h^ve received occasional ploughings 
and harrowings. The yields of fruit, which may be 
considered as an indication of the crops likely to be 
gathered from oil palms grown on non-irrigated land iit 
the dry zone of this Colony, compare unfavourably with the 
yields reported from Malaya and show that dry* conditions 
extending over a long period are not, suitable for prolific 
fruit-production . 

The results, generally, show that unless yields larger 
than those which have been obtained at the Experiment 
Station are obtainable there is little prospect for the oil 
palm as a plantation product in the dry zone of Ceylon. 
It is recommended that further trials with the oil palm 
should be made at the stations on the Batticaloa-Trin- 
comalee Railway which is shortly to be opened. • 

According to the Annual Report, Department of Agri- 
culture, S.S. and F.M.S., 1924, p. 5, between 5,000 and 
6,000 acres of oil palms had been planted in Malaya by 
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the end of 1924, and It is stated that the acreage is likely 
to increase very materially. A modern plant ha*s been 
installed on one estate in Selangor. The exports from 
Malaya during the year under review amounted to 295 
tons of oil and 40 tons of kernels. Malayan palm oil is 
stated as having already obtained a high reputation as 
an oil of good standard grade. Preliminary investigations 
have *indicated that insects have little or no influence on 
the pollination of the oil palm in Malaya. 

The Second Special Bulletin of the Agricultural Depart- 
ment, Nigeria (1925), is devoted to a consideration of 
mechanical processes for the extraction of palm oil. The 
process in which the whole fruit is digested and centrifuged 
is stated to give much higher yields of oil than the process 
in which the cooked fi'uits are depericarped and the pericarp 
alone centrifuged. The lower yield by the latter process 
is due to the fact that the oil cells are not so completely 
ruptured as .they are in the digestion process. After 
reviewing the power-operated plants, the purification of 
the oiPis considered. Removal of impurities and water is 
best effected by centrifuging the oij in a De Laval separator, 
especially if the crude oil is given a preliminary washing 
with hot water, whereby the grosser impurities are re- 
moved. Information is given relating to the importance 
of scientific control of the prveess, the methods to adopt 
and the routine chemical examination of the fruits and oil. 
As regards hand-operated machines for the treatment of 
palm fruits. It is considered that the field for such machines 
in Nigeria is very limited owing to the native prejudice to 
machinery and to the advantagas not being sufficient to 
warrant their use. The prospects for small power-driven 
plants are not much brighter, as their cost is prohibitive 
Except for the most wealthy producers. Native methods 
might, it Js considered, be advantageously improved by 
using a cooker, such as the “ Rapid,” and a handpress, like 
the ” Culley-Ducolson,” whereby the yield aiid quality 
of the oil would be enhanced. 

The methods used for the preparation of palm oil on 
the East Coast of Sumatra are outlined in Comm. Gen. 
Exper. Sta., A.V.R.O.S., Gen. Ser., No. 21, 1925. The 
bunches of fruits are sterilised under a pressure of less than 
three atmospheres to prevent an increase in the acidity of 
the oilj to loosen the fruits from the heads and the kernels 
from the shells, and to facilitate the liberation of the palm 
oil. The sterilised bunches are then threshed in a machine, 
the central shaft of which is fitted with arms sufficiently 
close to one another to allow the fruits only to pass between 
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them.. The fruits thus yparated are heated in a kettle 
provided with stirrers, wnereby the oil is made more fluid 
and the pulp loosened. The heated fruits pass into 
hydraulic presses, in which the palm oil is expressed. The 
residue of fruits left in the presses is sieved in rotating 
octagonal screens to remove the pericarp waste. The nuts 
thus obtained are transferred to a perforated horizontal 
cylinder through which warm air or exhaust gasgs are 
passed. As the cylinder revolves, the nuts rub against 
one another and the fibrous material, still adhering after 
the previous operation of sieving, is removed. The 
pericarp-free nuts are then cracked in centrifugal or 
roller cracking machines. With the latter type of machines 
the nuts should be stored for a time before being cracked, 
in order to get the best results. The broken shells are 
separated from the kernels by means of a suspension of 
clay in water, having a specific gravity of i • i , the kernels 
being afterwards dried until the moisture is reduced to 
5-6 per cent. On some estates the pericarpy separated by 
sieving is rejected ; on others it is given a second pi;esslng, 
while on one estate the remaining oil is extracted by means 
of solvents. The exprissed oil, after sedimentation :^nd 
filtration, is ready for use. 

Essential Oils 

Otto ol Bose. — special issue of Perftitnery and 
Essential Oil Rec. (1925, 16 , 283-328) is enty-ely devoted 
to the cultivation of roses and the preparation of otto 
of rose. It contains a* number of instructi'^e articles, 
including one by T. Blishakoff on the Bulgarian industry. 
In Bulgaria roses thrive best and furnish the highest 
yield of oil (or otto) when grown on slopes 300 to 500^ 
metres high, protected from northerly winds, where the 
soil is light and well drained and the climats mild and 
equable. The chief varieties grown are the red rose, Rosa 
dantascena, Mill., and the white rose,’i?. alba, Linn. The 
cultivation of the latter is not recommended, for although 
it flourishes on poorer soil and furnishes about 40 per cent, 
more blooms than the former, it produces only about 
one-third of the amount of oil, which is not so fragrant 
and contains more stearoptene than the more valuable 
oil from R. dantascena. The rose trees produce the 
greatest number of blooms in the fourth and fifth years, 
but give a profitable yield up to the age of 20 or 30 years. 
Picking is carried on for four or five hours in the early 
morning, and is paid for in the towns at the rate of i leva 
per kilo, of flowers, consisting of about 500 to 700 roses. 
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For various causes, rose cultivati/on in Bulgaria has rjapidly 
declined since 1917 from 89,641 dekares (about 22,000 
acres) to 49,680 dekares (about 12,000 acres) in 1924, 
when only 172,528 muskals (about 862 kilos.) of oil were 
produced. Blisnakoff’s article also gives a detailed account 
of the method practised by the peasants of producing rose 
oil in the primitive distilleries or “ gulapanas.” 

Another article describes the methods employed in 
some of the modern distilleries of Bulgaria, of which 77 are 
said to exist. 

Vetiver Oil. — ^The results of three years’ experience 
in the cultivation of vetiver gras?-, and the production of 
the volatile oil from the roots, carried out by Messrs. 
Niilbem, Ltd., in Java, are given in Perf. and Ess. Oil. Rec. 
(1925, 16, 370- 

The company’s plantations are situated at an elevation 
of 5,000 to 5,500 ft. ; the temperature in this zone ranges 
from 40 to 75° F. throughout the year ; the rainfall is 
sufficient and the soil fertile with free drainage. Light, 
sandy, loose soils are the best for the crop, as they ensure 
gopd root development ; on mar;.hy ground, the natural 
habitat of the plant, the roots are difficult to collect, and 
they are liable to be deficient in oil. The grass is propa- 
gated by planting divisions of the root 2 ft. by 3 ft. apart 
during the rainy season. Th® roots are collected in the 
dry season. The grass requires nine months to attain 
full growth at the elevation of the plantations, so that one 
crop only is obtainable each year. The annual yield is 
about 1,000 kilograms of sun-drlfed roots per hectare (900 
lb. per acre). * 

The oil is obtained by direct distillation with steam at a 
pressure of 10 lb. per sq. in., gradually rising to 20 lb. per 
“sq. inch. The dried roots are first cut into pieces as fine as 
possible by means of a chaff-cutting machine, and are then 
soaked for about seven hours in fresh water at 60-70® F. 
Freshly gathered roots are not submitted to any prelimi- 
nary soaking. About 1 5 hours are required for the complete 
distillation of a batch of roots, weighing about 70 kilograms, 
in a still of i ,000 litres capacity. 

The collection of the oil from the distillate is a difficult 
task, owing to the viscous character of the oil, and specially 
designed separators have to be employed. No chemicals, 
however, are used as this tends to spoil the quality of the 
oil. The oil so obtained is filtered, and stored in a dark 
room or in dark bottles. The yield of oil varies from 2 to 

3 per cent., expressed on the dried roots. Yields of about 

4 per cent, may be obtained by increasing the time of dis- 
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tillatiop and raising the s^am pressure, but the company 
find this to be uneconomical. 

The oil obtained in the above manner is of good quality, 
and a sample was valued by an expert at 8s. to los. per lb. 
higher than the London price of " Bourbon ” oil. The 
best Java vetiver oil has a clear tea colour, is transparent, 
and has a sweet aroma. 


Fibres 

Cotton 

Nyasaland. — It is stated in the Rep. Dept. Agric., 
Nyasaland Protectorate,. %f or the Year 1924 that the area 
devoted to cotton by European planters in that year was 
26,120 acres, as compared with 20,948 acres in 1923 and 
24,006 acres in 1914. The productioh of lint amounted to 
15,422 cwts., the average yield per acre being better than 
in the previous year although still far too low. Consider- 
able fluctuations in the yield are bound to oc<>ur so long as 
the crop is dependent on the rainfall for its moisture, and 
no approach to stability in the production can be expected 
until large areas below *the 2,000 ft. contour line have 
been brought under irrigation. * 

The quantity of cotton produced in 1924 by the natives 
in Nyasaland was the highest on record, and amounted 
to 1,369 tons of seed-cottOH, as compared with 749 tons 
in 1923 and 387 tons in 1022. In each of the cotton- 
growing districts an increase in output occurred, as is 
shown below : 


District. 

1923. 

^924. 

District. 

fQas. 

Z924. 


Tons. 

Tons, 


Tons, 

Tons, 

Lower Shire . 

■ 477 

732 

Liwonde 

, — 

IX 

Chikwawa 

75 

128 

South Nyasa . 

14 

lOl 

Central Shire . 

53 

99 

Dedza . 


IS ^ 

Mlanje . 

. 61 

83 

Dowa 

. — 

6 

Ncheu . 

• 37 

100 

Karonga 

. • 32 

97 




• Total 

• 749 

1,369 


The further development of the native industry may 
be confidently expected in all cotton districts below the 
2,000 ft. contour line, although adverse climatic conditions 
will occasionally prove a hindrance. There are excellent 
prospects of increased production in the region from 
Liwonde to Karonga (with the exception of the West 
Nyasa district). Considerable interest is now being taken 
in cotton cultivation in the Lake areas, and the demand for 
seed has greatly increased. In order to assist development 
the services of additional native instructors and agricul- 
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turists are required. It is also^ considered that iniprove- 
ment could be effected by the adoption of a definite 
rotation of crops and by encouraging the use of oxen and 
light ploughs for cultivating. 

Uganda. — ^An account of the progress of the cotton 
industry in Uganda during 1924 is given in the Ann, 
Rep, J)ept, Agric,, Uganda Protectorate, for the Year ended 
Sist December, 1924. The area planted by the natives in 
each of the four provinces was greater than that of the 
previous year, as shown by the following figures : 


Eastern Province 

Acrtt. 

. 298,070 

1934. 

Acret, 

35.5.500 

Buganda Province 

. 107,239 

185,000 

Northern Provint'e 

. 10,200 

26,114 

Western Province 

. 3.100 

6,200 

Total 

. 418,609 

572,814 


Tk" area devoted to cotton in European plantations 
amounted to only 325 acres, of which 119 acres were 
interplanted with coffee, whilst ^235 acres were planted 
by Indian agriculturists. 

The climatic conditions ruling during the growth and 
harvesting of the 1923-4 crop were generally very favour- 
able, and as a result the exports of cotton in 1924 reached 
the high figure of 128,604 bales (of 400 lb. each), of value 
£3,486,565. .The following export statistics for the years 
1920-4 are of interest for comparison : 


xgao. 

1931. 

1933. 

1933. 

1924. 


Valuo. 

Quantity. 

1 

Value. 

I2QIIQIII 


Quantity. 

Value. 

Quantity. 

Value. 

Bdit, 

53,186 

1 

3,9x9.453 

H 


Bales. 

48,290 

£ 

877,625 

Bales. 

88,046 

£ 

2,026,820 

Bales. 

;i 28,604 

i 

3,486,563 


In order to cope with the increased production, new 
ginneries are being erected in every province. 

Uganda cotton is of good quality, has an average length 
of in., and is well suited to the requirements of the 

Lancashire industry. More than half the exports, however, 
go to Bombay, and in 1924 about 35,000 bales were shipped 
to Japan. 

A Central Cotton Board has been established for the 
following purposes : (i) to advise as to the position and 
number of central markets ; (2) to consider and advise on 
applications for the erection of new ginneries ; (3) to 
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advise generally on all legiHation and rules dealing with the 
cotton industry ; and (4) to advise generally on all matters 
connected with the welfare of the cotton industry. 

The Uganda Department of Agriculture has two main 
stations for the developmtint of improved types of cotton 
by selection. One of these is at Serere, in Teso District of 
the Eastern Province, with a subsidiary station at Simsa, 
near Soroti in the same district, and the other at BukAlasa, 
in the Mengo District of Buganda Province. The latter 
station is still being opened up, but the work has been 
hindered by the difficulty of maintaining an adequate 
supply of labour ; various cottons have been grown there 
to test their adaptabilitj^ to Buganda conditions, but it has 
not yet been possible to carry out much systematic selection 
work. 

An account of the work carried out at the Serere 
Station is given by R. G. Harper, Senior Agricultural 
Officer, who has also contributed an interesting paper to 
the pages of the Empire Cotton Growing Review (19^6, 8, 
No. I, 24). Of the various selections made at the Serere 
Station, the best resulte have been obtained with I;lo. 
N 17. This type produces fine, silky cotton, which is*of 
good strength, very regular and i^-iA in. long; the 
ginning yield is 31 per cent. This cotton was the chief 
variety grown at Serere and* Simsa in 1924 and it has also 
been tested in different p?'*ts of the Teso and Lango 
Districts. Large yields were obtained in all cases, and 
sufficient seed was accumulated to plant an area of 3,000 
acres in Serere County ill 1925, which will yield seed for 
wide distribution in 19I6. It is intended to ’introduce 
this type into native cultivation and eventually to spread 
it throughout the Province. 

Sisal Hemp 

Gold Coast. — ^Several references have been made in 
this Bulletin (1920, 18, 560 ; 1922, 20, 312 ; 1923, 21, 
497 ; 1924, 22, 45 ) to the Sisal hemp plantation which 
has been established near Accra by the Gold Coast Govern- 
ment. Further information is given in “ Notes on the 
Sisal Industry,” by J. M. Wingate, which has been pub- 
lished in the Journal of the Gold Coast Agricultural and 
Commercial Society (1925, 4, No. 2, 140). 

During the financial year ending March 31* 1925, 
the labour supply failed, with the result that the fibre- 
extracting factory had to work half-time for some months. 
This circumstance raised the cost of production to £27 
per ton, whereas with a full supply of labour the average 
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cost would have been only £i8i^ los. per ton. Duiang the 
eight months, August — March, 136 tons of fibre were 
produced, consisting of 119 tons of ist Grade fibre, 9 
tons of 2nd Grade and 8 tons of tow. The prices realised 
in England were £40-^43 wc. for ist Grade, £38-^40 
for 2nd Grade, and ;630 per ton for tow. The expenses 
incurred after the fibre leaves the plantation, including 
ocean freight, brokerage, insurance, warehousing and 
landing dues, amount to £6 1 55. per ton. 

The Government have offered to supply suckers to 
farmers, free of charge, and to purchase the leaves and 
transport them to the factoipr. Advice on all matters 
connected with the cultivation '"of the plants and the 
cutting of the leaves can be obtained from Government 
officers on the Sisal .Plantation. It is recommended that 
farms should be selected near the Sisal Plantation in order 
to reduce the cost of transporting leaves to the factory. 
There is a large area of suitable land available in this 
district whiLh would enable farmers to start on a fairly 
considerable scale. It is estimated that the cost of 
bringing one acre into bearing and harvesting the leaves 
would be as follows : clearing theSand, £i ; planting, 12s. ; 
weeding, £2 55. ; cutting, £2 6s. 6d. ; total, £6 35. 6d. 
One acre of Sisal plants should yield 41 tons of leaf during 
its life, and it is probable that the Government would be 
able to pay los. per ton for It. A return would thus be 
obtained of £20 los. per acre, or a profit oi £14 6s. 6d. 
for about months’ work. Sisal can be worked at 
any time of the year and, therefore, need not interfere 
with the farmer’s normal production of food crops. 

The opinion is expressed th*at the most convenient 
area for a farmer to work would be 9 acres, divided into 
three equal blocks, one of which should be planted in the 
first year, one in the second, and one in the third. In the 
fourth year the first block should be replanted, in the 
fifth year the second, block, and so on in regular rotation. 

Rubber 

“ Mouldy Bot ” Disease. — ^An exhaustive study of" mouldy 
rot " disease of Hevea in Malaya is given by F. W. South 
and A. Sharpies in Bull. No. 37, 1925, Dept. Agric., 
S.S. and F.M.S. This disease, which is caused by the 
fungus Sphceronema fimbriatum, was first reported on a 
few E'iropean plantations in the Seremban district of 
Negri Sembilan in 1916, and has since spread north- 
wards to Selangor and Perak and southwards to Malacca, 
Johore and Singapore. The disease was reported from 
Java in 1921, but has not yet been reported from Ceylon 
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or Indyia. The earliest signs of an attack are depressed 
spots or blotches from J to i in. above the tapping cut, 
which spread and join up to form an irregular depressed 
band parallel to the cut. The diseased tissues rapidly 
darken and become covered with a very characteristic 
thick greyish mould, easily distinguishable at a distance 
of 30 or 40 yards. Later, small black bristles — the necks 
of the spore cases — may be found rising through the n»ould. 
Still later, in 3 or 4 weeks, the diseased tissue rots completely, 
exposing diseased and discoloured wood and forming 
wounds similar to those produced by bad tapping. Infec- 
tion is very easily effected and there seems no doubt that 
its comparatively rapid hpread has been due to the spores 
being carried by human agency from one estate to another, 
attached to clothing, tapping tools, cyps, etc. Fortunately 
the disease is easily and cheaply treated and controlled. 
Painting the diseased parts with a suitable disinfectant 
is a sure cure, provided that tapping is stopped during 
the treatment, and the results recorded of 'experiments 
conducted with one particular proprietary disinfectaoit are 
certainly striking. It is considered that the disease need 
cause no alarm, but due»precautions have been taken by 
the Department of Agriculture and notification and 
treatment of the disease have been made compulsory. 

Preventioii ol Mould in* Rubber. — Experiments con- 
ducted by the Scientific Officers of the Rubber Growers’ 
Association have shown that paranitrophepol is very 
effective as a mould preventive in sheet rubber, and has 
no deleterious action on’the rubber. Recomn^endations 
for its use are given in \he Bull, Rubber Growers' Assoc. 
(1925, 7 , 560). Paranitrophenol may be applied either 
by soaking freshly rolled sheet in the solution or it may be 
dissolved in the acid used for coagulation. Fo^^rSpe 
rubber, the latter method is more suitable. The^aterial 
is not readily soluble in water, and plenty of time must be 
allowed for it to dissolve. After standing, the clear liquor 
is poured off and care must be taken to prevent any 
undissolved particles getting into the latex, as dark-coloured 
specks will result. For this reason the soaking process is 
safer to use. Ao*i per cent, solution (approximately 3i oz. 
to 20 gallons of water) is recommended for soaking, the 
rubber being immersed in it for half an hour (loc. cit., 
1926, 8, 40) ; soaking for three hours, the period originally 
adopted, is not necessary. In the coagulating process i ^ oz. 
of paranitrophenol are dissolved in ro gallons of water 
to which s oz. of acetic acid have been added, and the 
mixture is used to coagulate 30 gallons of latex standardbed 



52 BULLETIN OF THE IMPERIAL INSTITUTE 

at if lb. per pllon rubber content. The i^aterial 
must not be dissolved in the water used for diluting the 
latex. 

In an article on this subject by T. E. H. O’Brien, 
published in the Third Quarterly Circular for 1925, of the 
Ceylon Rubber Research Scheme, and reprinted in Trop. 
Agri^., Ceylon (1925, 66, 333), it is recorded that tests 
carried out in Ceylon show that the use of paranitrophenol 
in the coagulation process would probably not prove 
altogether satisfactory in that country, owing to the 
methods of coagulation practised there. Paranitrophenol 
has a slight clotting effect on lat^x and there is a danger 
that clotting might set in before the latex has been 
transferred to the pans or troughs which are used in Ceylon, 
thereby spoiling the’ appearance of some of the sheets. 
The soaking method is, therefore, recommended for 
Ceylon. Tests carried out in the Research Scheme 
Laboratoriesv, fully confirm the results reported by the 
Rubtjer Growers’ Association Officers in Malaya as regards 
the value of paranitrophenol as a preventive of mould. 

I 

Tobacco 

Crop Botation. — Extensive field experiments have been 
in progress in southern Maryland for several years to 
determine whether legumes*' and other soil-improving 
crops, combined with artificial manures, can be used 
successfully , in applying intensive methods to tobacco 
culture. The results are recorded in Journ. Agric. Res. 
(1925, 80 ,, 1095), and show that* although tobacco is not 
especially injurious to the general productiveness of the 
soil, it is particularly sensitive to the effects of preceding 
crops, and attempts to apply intensive methods such as 
turniitj' under nitrogenous crops and applying large 
quantities* of manures are likely to fail. Hairy vetch, 
crimson clover anc^ rye as soiling crops in continuous 
tobacco culture have given rather large increases in yield 
of tobacco during the first few years of the tests. In later 
years the yields have been very variable, and in wet years 
less than that of the control plot, while the growth has been 
uneven and the leaf of poor quality and high nitrogen 
content. Much the same results have been obtained when 
crimson clover and cowpeas have been used as soiling 
crops for tobacco in a two-year rotation with wheat. In 
a three-year rotation of tobacco, wheat and red clover, 
both the yield and quality of the tobacco have been more 
stable and on the average higher than those of the control 
plot, It is possible, however, that the result is due to the 
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fact that the land is substantially in a resting condition for 
the greater portion of the rotation period. None of 
the cropping systems tested have given results with 
tobacco equal to those obtained on rested land. 

Seed Disinfection. — Expetiments have been made by 
the Department of Agriculture, Rhodesia, to determine 
the effect on the germination of tobacco seed of treatment 
with formalin as a means of protection against the bacterial 
diseases, known as wildfire and angular spot. The results 
are recorded in Rhodesia Agric. Journ. (1925, 32, 861). In 
no case was the seed permanently injured by the treatment, 
but germination was retarded, especially that of small 
and light seed of low vitality. Whereas 76 per cent, 
germinated in 8 days and 92 per cent, by the end of 25 days 
in the case of untreated seed, only 56 ’per cent, germinated 
in 8 days and 89 per cent, in 25 days when the seed had 
been previously treated with formalin. 

Forestry and Timbers 

Forests of Papua and New Guinea. — In the Empire 
Forestry Journal (1925, 4 * 206) C. E. Lane- Poole, Forest)^ 
Adviser to the Australian Commonwealth Government, 
gives a most valuable and interesting account of a botanical 
journey through forest regions of Papua and New Guinea. 
Along the coast line, wherever there are level alluvial 
deposits, occur rank mangrove forests, consisting chiefly 
of Rhizophora mucronata, Bruguiera Rheedii^ Avicennia 
officinalis, Xylocarpus granatum and Nipa fruticans. 
The last-named occurs in’ great quantities, and attention 
is drawn to the desirability of utilising the plant a§ a source 
of alcohol (cf. this Bulletin, 1922, 20, 31 5 ; 1925,28, 17s). 
Stretches of coast where estuarine conditions do not obtain 
support a “ beach forest ” mainly composed of Barritw^nia 
speciosa, Calophyllum Inophyllum, Sonneratia alhtda and 
Casuarina equisetifolia. Above this type of vegetation 
occurs the typical forest region of th6 country, viz. the 
rain forest, containing over 600 large tree species, which is 
found up to an altitude of 4,000 ft. On a sample plot of 108 
acres in the forest of Veimauri, Mr. Lane-Poole noted 69 
species of trees of timber dimensions (over five feet in girth) 
and counted 437 trees which contained on an average 80 
cubic feet per tree, or 325 cubic feet per acre. Only 
six species, however, were in sufficient numbers eqph to 
carry over 5 per cent, of the total volume, the trees con- 
cerned being melila {Afzelia bijuga), damoni {Dractomelum 
***^*^gijerun^, kaeda {Planchonia timorensis), sihu {Piero- 
cyndnum sp.), huli and devoru {Alstonia scholaris). Of 

3 
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these, the two first mention^jd are the only species of 
outstanding merit, commercially, as timber trfees. Of 
less frequent trees, a number are of value as timber yielders, 
medobi (“ silky teak ”) being described as affording a 
beautiful timber. In drier areas other types of forest 
occur. Savannah forest is inet with, and near Port 
Moresby contains an Australian type of flora, the main 
tree^, species belonging to the genus Eucalyptus. Two 
species of “ paper bark ” {Melaleuca leucadendron) 
occur, and also groves of Casuarina nodiflora. Along river 
banks inundated in high floods, ilimo {Octomelis sutna- 
traensis) occurs almost in pure forest. This valuable 
tree is of large dimensions, andithe light soft timber has 
been marketed in this country. A third form of forest 
comprises a rain forest of the tropical type with an upper 
storey of Eucalyptus' Naudiniana, a magnificent species, an 
average tree felled for milling being stated to yield a log 
of 1 36 feet. The foothill forest is described as containing, 
among oth^r species, an oak {Quercus Junghuhnii) and a 
number of conifers, e.g. Podocarpus neriifolia, Araucaria 
Cunninghamii (hoop pine), A. Klinkii and Dacrydium 
datum. In the mid-forest thq most striking trees are 
fhe hoop pine, two oaks {Quercus lamponga and Q. spicata), 
Eugenia spp., and two conifers {Phyllocladus hypophyllus 
and Podocarpus amara). The high mountain forest 
(above 10,000 ft.) consists, principally of Podocarpus, 
Libocedrus, Dacrydium and Ph3dlocladus, with Eugenia 
and Calophyllum. The author concludes by formulating 
in outline d forest policy for the two countries in question, 
and gives a list of the genera and species collected by him 
in his tdur. • 

Indian Timbers tor BaUway Carriage Building. — In a Report 
on Certain Indigenous Timbers of India, Burma and 
the '^fid^mans, considered suitable for Railway Carriage 
Building, H. G. Norman White, of the Indian State 
Railways, gives amaccount of investigations carried out by 
him under the auspices of the Indian Railway Board with 
a view to ascertaining the possibilities of using selected 
Indian timbers for the construction of rolling stock in place 
of teak, the high price of which has rendered the question 
of efficient substitutes one of practical interest. 

The investigations were carried out under terms of 
reference which called for enquiry as to (i) the possibility 
of using a timber cheaper than teak for carriage work, 
provided that such timber is subjected to suitable preserva- 
tive treatment ; the effects on timber of the recognised 
preservative processes ; the costs of cheap timbers after 
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treatment, and their probiible durability in carriage bodies, 
as compared with teak ; and (2) the feasibility of leducing 
timber stocks and obtaining properly seasoned timber by 
adopting artificial seasoning methods ; the effects of 
artificial seasoning on ti?|iber and whether the process 
is as efficient as natural seasoning ; estimates of costs and 
possible economies resulting from artificial seasoning. 

The enquiries showed that over eighty Indian timbers 
have been suggested as substitutes for teak for railway 
carriage construction, but, up to the present, experience of 
these woods by railway engineers has been comparatively 
small and usually not sa^jisfactory. It was also ascertained 
that little regular seasoning of constructional timbers for 
rolling stock has hitherto been carried out in India, and that 
kiln-drying has not been adopted by the railways. The 
enquiry resulted in the conclusion that there are ample 
supplies of Indian timbers other than teak which appear 
likely to meet the requirements of the railway authorities 
for the construction of rolling stock, and that practical tests 
of selected woods, when properly kiln-dried, shoulH be 
carried out. If these trifils proved successful, the installa- 
tion of kilns in railway workshops, for the treatment of those 
timbers, should be undertaken without delay. The author 
suggests that in favourable circumstances there would be a 
possibility of effecting a saving of from 25 to 75 per cent, 
of the teak at present employed for the purpose. 

The following are some of the more important timbers 
suggested as more or less suitable for the structural parts 
of rolling stock in place ,of teak : gurjun {Dipterocarpus 
spp.), eng (Z). tuber cul(itus), kokko {Albizzia Lebbek), 
white siris {A. Stris), poon {Calophyllum tomentosum), 
shisham {Dalbergia Sissoo), ainee (Artocarpus hirsuta), 
sundri {Heritiera minor), and sewan {Gmelina arborea ) ; 
while for internal decorative work of the carrif»gSS’ the 
following are among those recommended : rosewood 
{Dalbergia latifolia), Andaman padauk {Pterocarpus dal- 
bergioides), haldu {Adina cordifolia), Andaman marble 
wood {Diospyros oocarpa) and kaunghmu {Parashorea 
stellata). Kanyinbyu {Dipterocarpus alatus) is recom- 
niended for floorings and partitions and for most purposes 
in repair work. The genus Lagerstroemia yields promising 
woods, e.g. pyinma {Lagerstrcemia hypoleuca), which, if 
found to season well, should be useful for many purposes 
in carriage work ; benteak {L. lanceolata) has been sflccess- 
fully employed for floor boards and seats and is recom- 
mended for trial for bottom sides, end bars, rails, panels 
and mouldings ; jarul (£. Flos-Reginee) appears to be a 
promising wood for framing. 
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The author is of opinion that the most important 
question in regard to the construction of railway carriages 
in India is the possibility of reducing timber stocks and 
obtaining properly seasoned wood by artificial seasoning. 
He considers that kiln-seasoning trials at Dehra Dun, 
Bareilly and Rangoon show that many woods other than 
teak^ can be rendered suitable for the purpose when 
properly seasoned, and that, as experience with kiln- 
seasoning increases, additional' timbers will also be found 
serviceable. It is suggested that, ultimately, it should 
be possible to reduce the quantity of teak used in car- 
riage construction by 25, 50 or e^en 75 per cent,, with a 
corresponding saving of Rs. 13,81,708, Rs. 27,63,416, 
or Rs. 41,45,124, respectively, per annum. 

It may be mentioned that the author refers to the 
results of the trials made by the Imperial Institute Advisory 
Committee on Timbers with a number of Empire timbers 
with a viev^to testing their suitability as substitutes for 
foreign woods in motor body construction, to which 
reference is made in this Bulletin (1924, 22 , 149). In 
these trials entirely satisfactory results were obtained 
with the following Indian timbers : gurjun, white 
mahogany {Dysoxylum glandulosum), white chuglam (Ter- 
minalia bialata), and white bombwe, 

British Honduras Secondary limbers. — In connection with 
the report on the mechanical strengths and working 
properties of certain British Honduras timbers published 
in this Bulletin (1923, 21, 569),the following information 
regarding^ Santa Maria and Banak, extracted from an 
account of " Some Secondary Timbers of British Honduras” 
by Duncan and Neil S. Stevenson {Tropical Woods, No. 4, 
December i, 1925), will be of interest. 

{Myristica panamensis, Hemsley = Virola pana- 
tnensis, Warb.) is the most important secondary timber 
now being exploited in British Honduras. The tree 
grows fairly abundantly on granite and rich porous soils 
in the district south of the Sibun river. A typical 
though not fully matured tree gave the following measure- 
ments : total height, 1 1 5 feet ; distance to first branch, 
70 ft. ; girth above buttresses, 8 feet ; height of buttresses, 
7 ft. The trunk is straight and cylindrical and would 
appear to be usually free of branches for 50 ft. or over ; the 
average volume per log is 300 ft. B.M. Exploitation of 
banak was commenced by the Tidewater Lumber Company 
in September 1924, and considerable quantities of logs 
have been exported. The principal use of the timber is 
understood to be for veneers. 
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Santa Maria {Calophyllum Calaba, Jacq.) is probably 
the commonest large tree in the mixed rain forests of 
British Honduras. It reaches a height of 120 ft. and 
usually has a clean, straight bole, commonly reaching 
50 ft. in length and 24 in.^ square. The tree is of special 
interest as being one of the chief suppressing rivals of 
mahogany. Three classes of timber are recognised, viz., 
" white ” and “ red,” which are very light in colour or 
pink, and “ dark,” which is reddish ; the two former are 
floatable, the latter sinks. No method of distinguishing 
the classes before felling has yet been found. The timber 
is being cut by the 'yidewater Lumber Company for 
export. One or two cai^goes were shipped to Hamburg 
just before the war and are said to have found a good 
market. 

Another important secondary timber of British Hon- 
duras is yemeri {Vochysia hondurensis, Sprague), which 
is known under a variety of names, including “ white 
mahogany,” The tree occurs throughout the Colony and 
grows in almost pure stands on the sandy clay mud'^oils 
of the coastal districts^ A young specimen measured 
1 10 ft. high, with a bole 72 ft. clear to the first branch, aad 
a girth of 7J ft, at 4J ft. from the ground. “ White ” 
and ” red ” varieties of timber are distinguished after 
felling, the former being less durable, and difficult to work. 
The red variety is easy to work and ir suitable for the same 
purposes as poplar. As in the case of the two species 
previously mentioned, red yemeri is being cut and exported 
by the Tidewater Lumber Company, 

• 

The Antiseptio Treatment ol Timbers in India. — ^The results 
of ” semi-field ” observations, extending over 14 years, 
on timbers treated by means of various antiseptics are 
summarised in Indian Forest Bulletin No. 64 {pconomy 
Series) (1925). It follows the work on methods of antiseptic 
treatment described by R. S. Pearson in Indian Forest 
Records (1912, 3 , Part II, and 1918, 6, Part IV). The 
subjects of the observations included twelve different woods 
ranging from very soft to very hard woods, viz. : Boswellia 
serrata, Pinus longifolia, Pinus excelsa, Picea Morinda, 
Abies Pindrow, Pterocarpus macrocarpus , Bombax mala- 
baricum, Bauhinia retusa, Dipterocarpus tuberculatus, 
Anogeissus latifolia, Odina IVodier, and Shorea robusta. 
A number of different treatments had been employed, 
many of them with proprietary preparations. 

The pieces of wood, in the form of stakes, 18 x 2 x 2 
inches, were fixed upright in the ground, and after varying 
numbers of years their conditions were observed in 
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comparison with similar pieces of untreated wood* The 
ground was known to be infested with white ants. 

The results obtained cannot be regarded as definitely 
conclusive as between the different processes, but some 
general results seem to emerge from the observations 
recorded. 

Ppwellising has proved generally satisfactory. The 
records so far available are not exhaustive, but it is possible 
to state that in the case of most of the softer woods and 
some of the harder woods, their lives were considerably 
prolonged by this treatment, and it is considered that 
powellising is likely to have a^ future in India. The 
process is less expensive than treatment with coal tar 
creosote. 

Coal tar creosote preparations have proved more 
effective than salt solutions, in spite of the high toxic 
value of most of the latter that were used, owing to the 
fact that tb? salts are leached out by excessive moisture. 
The salt solutions used include sodium fluoride and zinc 
chlofide in admixture, and certain proprietary preparations. 
It is suggested that such solutions^ may prove useful in dry 
districts, such as the arid regions of Sind and parts of the 
Punjab. 

Earth oils (petroleum) appeared to have a good water- 
proofing effect and in view of their low cost their use in 
admixture with coal tar creosdte is advocated. 

Experiments in the antiseptic treatment of railway 
sleepers made^of Assam timbers are described in Indian 
Forest Records {Economy Series) ^1925, 11, Part X). Seven 
different fimbers were employed, viz. Cynometra polyandra, 
Dipterocarpus pilosus, Shorea assamica, Dillenia indica, 
Bischofia javanica, Terminalia myriocarpa, and Lager- 
strcejjfia Flos-Regince. Two processes were employed, viz. 
the Lowry and Full Cell processes, and the antiseptics 
used were coal tar creosote and mixtures in various propor- 
tions of coal tar crcfosote and earth oil. 

The amenabilities to treatment of the various timbers 
are deduced from the amounts of absorption of the anti- 
septics, and conclusions are drawn as to the treatments 
likely to be most desirable for different timbers, the 
economic optimum degree of treatment, etc. 

It is pointed out that the economically ideal treatment 
in anv particular case is one that will protect the sleeper 
from decay for just so long as it will endure mechanically. 
Final conclusions as to the precise treatments which are 
the best for particular timbers must, therefore, be reserved 
until the results of exhaustive comparative tests of dura- 
bility under service conditions have become available. 
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NOTICES OF RECENT LITERATURE 

Papua of To-day : or, An Australian Colony in 
THE Making, By Sir Hubert Murray, K.C.M.G., Lieu- 
tenant-Governor and Chief Judicial Officer of Papua. Pp. 
xvi -f 308, 8| X Sj. (London : P. S. King & Son, Ltd., 
1925.)* Price 21S. 

This book, which is well illustrated, deals in an instruc- 
tive and at the same time very entertaining way with 
the general features of the Territory, the life and customs 
of its people, and the problems which confront the 
administration. The author manifests a broad-minded 
sympathy with the indigenous races, and convincingly 
upholds the application in Papua of the benevolent and 
adaptable British (or as he calls it “ indirect ”) method of 
dealing with native populations in a relatively low stage 
of development. 

• Argentina of To-day. By L. E. Elliott, 

F.R.G.S., F.R.A.I. Pp. xii -f 284, qJ x 6J. (London : 
Hurst and Blackett, Ltd.) Price (i8s. 

In this interesting volume the author gives an account 
of a tour of the country which he undertook in 1925, and 
records his impressions of the changes which have taken 
place since his last visit five y(jars previously. He draws 
attention to the fact that there is far more in the Argentine 
than the strip of flat, neutral-tinted pampa that the average 
visitor sees. 'While recognising the dominant place occu- 
pied by the lively city of Buenos Aires and its tributary 
grain and ‘cattle pampa, he points out that the great 
country of Argentina cannot be judged by these alone. 

Special attention is given to the natural resources of 
thfe country. The author describes the great cattle, sheep, 
and wheat-growing industries, the production of quebracho, 
sugar, maize, cotton and fruit, and the oil-fields of Pata- 
gonia and Plaza Huincul. 

The book can be recommended to all who desire to 
know something of a country whose economic history 
commenced with the Treaty of Amity and Commerce 
signed by Great Britain 100 years ago, and to whose 
development British capital has so largely contributed. 

The Polish Handbook, 1925 : A Guide to the 
Country and Resources of the Republic of Poland. 
Edited by F. B. Czarnomski. Pp. xxxv -f- 704, 7i X 5* 
(London : Eyre & Spottiswoode, 1925.) Price los. 6 d. 

This semi-official publication is full of useful informa- 
tion regarding Poland, and is written in a concise and 



NOTICES OF RECENT LITERATURE 71 

interesting style. It deals with history, education, culture, 
national defence, transport, commerce, industry, and 
social and political conditions, and a quantity of well- 
arranged statistical information is provided for students 
of economics and sociology. The various articles give a 
convincing picture of thp progress of the new Republic 
in every sphere of activity, and foreshadow great prosperity 
for its large and increasing population. The book is 
excellently printed, and can be confidently recommended 
as a model work of its kind. 

Practical Paper-making. By George Clapperton. 
Third Edition. Revised and partly rewritten by R. H. 
Clapperton, B.A. (Oxon.). Pp. xii 220, ’j\ x 5. (Lon- 
don : Crosby Lockwood & Son, 192^.) Price 7s. 6rf. 

This little book, although written as “ A Manual for 
Paper-makers and Owners and Managers of Paper Mills,” 
should be of interest to a much wider circle of readers. It 
gives a concise account of the various processes involved 
in paper-making, including preparation and bleaching of 
the pulp, beating, loading, colouring, sizing, glazing 
cutting and finishing. Information is provided regarding 
the chemical and physical characters of the principal 
fibrous products used as raw materials, and brief notes are 
supplied on the microscopical and chemical examination 
of paper. Some tables are printed in an appendix, giving 
particulars of weights and sizes of different papers, calcula- 
tions relating to the weight of reams and webs, figures of 
the strength and specific gravity of bleaching powder 
solutions, and other useful data. 

The work has been carefully written, contains a 
number of illustrations, and forms a useful introduction to 
the larger treatises on paper-making. 

The Bleaching, Dyeing, and Chemical Technology 
OF Textile Fibres. By S. R. Trotman, M.A., F.I.C., and 
E. R. Trotman, B.Sc., Ph.D., A.I.C. Pp. xi -f- 610, 8| x 6. 
(London : Charles Griffin & Co., Ltd., 1925.) Price 30s. 

This work is based on a course of lectures given at 
University College, Nottingham. As indicated by the 
title, it deals with a wide range of subjects, and in many 
sections the information is necessarily of a scjmewhat 
superficial character. 

The book is well illustrated and on the whole appears 
to have been carefully compiled, biit it contains occasional 
statements which are incorrect or have been drawn from 
out-of-date sources ; e.g. on pp. 93-94 we find the following 
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remarkable description of Egyptian : “ These are 

two kinds of Egyptian, viz. brown a The brown 

variety is finer than the white. . . 'th of staple 

and diameter approach those of Sea * ton, averag- 
ing I *5 to 1*75 in., and 1/1,500 in. .ciy. It can 

be spun up to 200’s. . . . White /Egyptian cotton is not so 
fine as,.the brown, its staple being not much more than i in. 
in len^h. It cannot be spun alone to a higher count than 
JO. White cottons are occasionally arti* .ill stained to 
resemble brown Egyptian.” Again, on page i under the 
heading of flax, it is asserted that ” The withered stalks 
contain about 75 per cent, of bast fibres.” Apart from 
such errors, which should be corrected in future editions, 
the work forms a useful general textbook for textile 
students. 

The Textile Recorder Year Book, 1926. Compiled 
and edited by Frank Nasmith. Pp. ciii + 960 » 7x5. 
(Manchester: John Heywood, Ltd., 1926.) Price 7s. 6 d. 

The new edition of this useful work of reference is of 
idle same high standard as that of previous issues. Certain 
new matter has been introduced, including information on 
high drafting, linen finishing, preparation of coloured warps 
for the loom, and the manufacture of artificial silk from 
viscose. A section is devoted t» ropes, cords and twines, 
and a glossary of the terms used in connection with woollen 
fabrics has al§o been added. The statistical matter has 
been revised and brought up to date. 

« 

The Wool Year Book, 1926. Compiled by the 
Editor of The Textile Mercury, in collaboration with 
various contributors. Pp. cxix 4 * 5^3, 6| x 4^. (Man- 
chiJStcr : Marsden & Co., Ltd., 1926.) Price js. 6 d. 

This work forms a handy book of reference on all 
aspects of the wool trade. It covers a wide range and 
includes information on the raw materials of the industry, 
their characters, and the countries of production, and of 
the various processes employed in the manufacture of 
woollen and worsted textiles. In the present edition, 
additional information is supplied regarding artificial silks 
and their uses in conjunction with wool, and a review of 
progresSjin dyeing and finishing during the past year is also 
given which summarises the more important researches 
on these subjects that have been published during 1925. 
The work has been well revised and brought up to date, 
and will doubtless continue to be of service to those engaged 
in the various branches of the wool industries. 



NOTICES OF RECENT LITERATURE 


73 

Reis. By Professor Dr. H. Winkler. Bangerts Auslands- 
bUcherei, Bd. 33, Reihe : Wohltmann-BUcher Mono- 
graphien zur Landwirtschaft warmer Lander, Band 3. 
Pp. vi + 138, 7i X 5 - (Hamburg : Deutscher Auslands- 
verlag Walter Bangert, 1926.) Price RM.s. 

This work gives a cdncise account of the plant and 
the means of improving it, and describes its cultivation, 
incl"ding such matters as soils and their preparation for the 
cro manures, sowing and harvesting. The principal 
pestb and diseases of the plant are dealt with, and informa- 
tion is given on the disyibution of the crop in the various 
countries of the world, and its utilisation. A bibliography 
is provided. 

The book is concisely written, contains a number of 
useful illustrations, and forms an excellent summary of the 
whole subject. 

Processes of Flour Manufacture. By Percy A. 
Amos. New Edition, revised by Jas. Grant, M.Sc.Tech. 
Pp. xii •+■ 311, X 5. (London : Longmans, Green & 
Co., 1925.) Price 9s. * 

The second edition of Mr. Amos’s book, published 
in 1915, has been brought up to date in the present 
issue by Mr. Grant, who has partially rewritten the chapter 
on the dry cleaning of wheat and has added an account of 
the modern Carter Disc Separator. A chapter of 1 5 pages 
has been introduced on chemical science applied to flour 
milling, in which in very few words a scientific explanation 
has been attempted o*f mortars, cements, jvater, the 
atmosphere and the constituents of the wheat berry. 
The main body of the book is well known as an excellent 
textbook for students on the handling of wheat, milling 
and mill management, and whilst displaying an intimate 
acquaintance with the practical side of the subject the 
author does not enter into explanations that involve 
theoretical, chemical or scientific knowledge. 

Fruit and the Fruit Trade. By Ford Fairford. 
Pp. xii 4- 154, X si. (London : Sir Isaac Pitman & 
Sons, Ltd., 1926.) Price 6 s. 

This book deals with the fruits that are of general 
commercial importance, giving a short account of tjie trade 
of each, its development and present position. Statistics 
are occasionally included, and in some instances reference is 
niade to cultivation and marketing. ‘ The fruits are divided 
into the following divisions, each of which forms a chapter 
of the book : apples, pears, grapes, plums and damsons, 
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peaches, nectarines and apricots ; strawberries, and 
raspberries, melons, minor English fruit, bananas, dates, 
figs, olives, pineapples, tomatoes, dried and preserved 
fruits, citrus fruits, and nuts. 

Perfumes, Cosmetics andp. Soaps, with Especial 
Reference to Synthetics. By William A. Poucher, 
Ph.C. Second Edition. Vol. I. Being a Dictionary of 
Raw Materials. Pp. ix + 304, 8| X Si. Price i6s. Vol. 
II. Being a Treatise on Practical Perfumery. Pp. 
xvi +406, 8| X 5j. Price 21s. (London : Chapman & 
Hall, Ltd., 1925 and 1926.) 

A review of the first edition of this treatise, published in 
one volume in 1923, appeared in this Bulletin (1923, 21 , 
66 $). Encouraged by the favourable reception accorded 
to the previous edition, the author has effected a thorough 
revision and widened its scope, so that the length of the 
text has been almost doubled, and for convenience the 
work has now been published in two volumes. As before, 
it commences with a dictionary of the more important 
raw materials and miscellaneous substances, including 
pigments and dyestuffs now used in the perfumery industry. 
A number of new materials have been added to this list, 
such as new or lesser known oils and synthetics. The 
well-known essential oils hav« been treated more fully, 
with information as to their application in soap and tobacco 
perfumery not hitherto supplied. The remainder of the 
work, now Vol. II, deals as in the previous edition with the 
preparation of natural and syn\:hetic perfumes and the 
manufacture of modern cosmetics, but in a large number 
of instances the information given is more extensive. 

This work will undoubtedly prove of great value to the 
practical perfumer and manufacturer of cosmetics. 

The Economics of Leather Industry, with Special 
Reference to Bengal. By B. Ramachandra Rau, 
M.A., L.T. Pp. vii -f- 184, SJ x 5j. (Calcutta : Calcutta 
University Press, 1925.) 

The main portion of this book deals with the histoiy, 
present position and prospects of the leather and allied 
industries in India, particularly the province of Bengal. 

Suggestions are made for reducing the present large 
export of raw materials and manufacturing them into 
finished leather goods in India, thereby rendering that 
country self-supporting as regards leather and enabling 
it to export the surplus finished leather. Those recom- 
mendations are summed up at the end of the book. 
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The work is furnished with seven appendixes giving 
information mainly concerning the chamans (native 
tanners) and mochis (native shoemakers), and also a 
useful glossary of terms used in the leather industries. 

The author has evidently gone to considerable trouble 
in collecting material for his book, which should i^ve 
useful to those interested m the economic side of the leather 
industries in India. 

India of To-day. Vol. VI. India's Forest Wealth. 
By E. A. Smythies, B.A. Pp. xv -f- 137, 7 X 5. Second 
Edition. (London : ©xford University Press, 1925.) 
Price 35. 6 d. 

There can be no doubt that this excellent little volume, 
which contains an introduction by the Inspector-General 
of Forests, will succeed in its design “ to increase public 
interest in the forests of India.” Introductory chapters 
discuss the relationships between forests, civilisation, and 
agriculture, and also deal with the history of Indian forests. 
They are followed by well summarised accounts of the 
forest regions of the country and the nature, extent and 
future possibilities of their resources in timber, fuel a*'^ 
other forest products. Almost equal in interest and 
importance is a chapter on “ Minor Forest Produce,” which 
contains accounts of the industries in pine-resin, paper- 
pulp, tanning materials,* essential oils, lac, Boswellia 
serrata gum-resin, drugs, the products of the Bassia tree, 
etc. In this section reference is made to. the value of 
investigations carried gut at the Imperial Institute in 
regard to manufacturing methods best suited for the 
distillation of pine resin, and of published articles in the 
Bulletin of the Imperial Institute dealing with 
Bassia products. The book has a number of well-reproduced 
illustrations, but an index is, unexpectedly, omitted. * 

The Useful Trees of Northern Nigeria. By 
H. V. Lely. Pp. xii -|- 128 -f 120 full-page illustrations, 
loj X 8^. (London : The Crown Agents for the Colonies, 
1925.) Price los. 

This book, which has not been written as a “ flora,” 
fs intended as a guide to the identifications of the principal 
trees of the savannah forests of Northern Nigeria. It 
consists essentially of a series of 120 well-executed 
line drawings (sketched from living specimens) of the 
leaves, flowers and fruits of as many species of trees, 
accompanied by descriptive letterpress arranged in para- 
graphs dealing with the general characters and habitat 
of the tree, and the leading features of the bark, wood. 
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leaves, flowers, fruits and seeds. An account of thfl; uses, 
if any, to which the different parts of the tree are put is 
also given. Whenever possible, the use of technical 
botanical terms has been avoided. A useful table showing 
graphically the flowering periods of the trees is given as an 
ap'^ndix. The majority of the. botanical specimens used 
in cojijipiling the book have been identified at the Royal 
Botanic Gardens, Kew, a fact which adds greatly to the 
value of the work. 

The species are described in alphabetical order of their 
botanical names, but in an appendix they are also arranged 
under families following the Genera Plantarum of Bentham 
and Hooker. The information contained in the descriptive 
paragraphs appears to be of a helpful practical character 
and in conjunction with the plates (which are conveniently 
placed facing the letterpress) should be of real assistance 
in identifying any particular species included in the work. 

The book forms a welcome addition to the botanical 
literature of British West Africa. 

Manual of Forestry for<- the North-Eastern 
■»sUnited States. Being Vol. I of Forestry in New England, 
revised. By Ralph Chipman Hawley, M.F., and Austin 
Foster Hawes, M.F. Pp. xii + 281, 9x6. (New York : 
John Wiley & Sons, Inc. ; London : Chapman & Hall, Ltd., 
19^5.) Price 17s. 6d. * 

The awakening of interest in forestry in North America, 
brought aboift by the threatened scarcity of some of the 
most valuable timber trees, has resulted in a great deal of 
attention Being paid to the study of sylviculture and timber, 
with the consequent accumulation of a considerable 
technical literature, chiefly in the form of official bulletins. 
Hitherto the number of serious textbooks dealing with the 
forestry problems of North America has been strictly 
limited, and it has been the object of the authors to produce 
such a work concerned with the specific requirements of 
the New England States. 

The present volume has been written in as simple 
a form as is consistent with utility, and is intended to be of 
practical assistance to all classes of landowners, as well as 
to serve as a textbook for the use of forestry classes in 
agricultural and other colleges. The plan of the work 
is on straightforward lines. The first chapter deals with 
the principles of “ sylvics ” (forest ecology) and is followed 
by a useful account of the sylvicultural characteristics of 
twenty-four important trees grown in New England, the 
list including three European species, viz. Scots pine {Pinm 
sylvesiris), Norway spruce {Picea excelsa) and larch iLarix 



NOTICES OF RECENT LITERATURE 


77 

europdna), all of which have been planted with success. 
Subsequent chapters deal with sylvicultural methods of 
reproduction and forest management, pests and diseases, 
forest fires, utilisation of forest products and the growth of 
trees and forests. 

Applied Chemistry, i By C. Kenneth Tinkler, ^Sc., 
F.I.C., and Helen Maste», B.Sc. Vol, II. Foods. Pp. 
xi + 276, X Sf. (London : Crosby Lockwood & Son, 
1925.) Price 15s. 

This second volume, Vke the first, is intended primarily 
for students taking the course of Applied Chemistry for 
the London University degree of B.Sc. in Household and 
Social Science. It is a laboratory manual of analysis and 
experiments accompanied by theoretical instruction. The 
scope of the book is very wide, ranging from the preparation 
of osazones (with copious formulae and photomicrographs) 
to the cooking of cabbages. The subject matter is dealt 
with under the following heads : milk, edible oils and fats, 
carbohydrate foods, raising agents, meats, vinegar and 
fruit juices, beverages* poisons and preservatives, the 
cooking of food and the calorific value of foods. 

Bibliography of Bibliographies on Chemistry 
AND Chemical Technology, 1900-1924. Compiled by 
C. J. West and D. D. B<*rolzheimer. Bulletin No. 50, 
National Research Council, Vol. IX, Part pp. 1—308. 
(Washington : National Research Council, 1925.) Price 
fc.So. 

This work is composed of the following sections : 
General Bibliographies, Abstract Journals and Year- 
Books, General Indexes of Serials, Bibliographies of Special 
Subjects and Personal Bibliographies. As the title indi- 
cates, the work is a compilation of bibliographies published 
as separates, or at the end of books or magazine articles, 
or as footnotes to the same, on the numerous aspects of 
pure and applied chemistry. Each entry gives name of 
author or compiler, title, and place of publication. The 
entries are classified under the proper subject-headings, 
alphabetically arranged. An approximate analysis shows 
that there are about 2,400 subject headings, 7,500 author 
entries and a total of 10,000 individual bibliographies. 

Although no claim is made for the completeness of the 
compilation, the work should furnish a convenient starting 
point for any bibliographic search. 



78 BULLETIN OF THE IMPERIAL INSTITUTE 

BOOKS RECEIVED FOR NOTICE 

Western Australia ; An Official Handbook for 
THE Information of Commercial Men, Migrants, and 
Tourists. Compiled under the authority of the Govern- 
meni/^pf Western Australia. P^. 264, 9I x 7^. (Perth : 
Government Printer, 1925.) 

A Trip to Ceylon. By William H. Ukers, M.A. 
Pp. 38, 10 X 7. (New York : Tne Tea and Coffee Trade 
Journal Co., 192 sO Price 25 cent?. 

A Trip to India. By William H. Ukers, M.A. Pp. 
Pp. 38, 10 X 7. (New York : The Tea and Coffee Trade 
Journal Co., 1925.) Price 25 cents. 

Planting Directory of Southern India. Compiled 
by H.' Waddington. Pp. vi + 274, 8| X Sj. (Coimba- 
tore : The United Planters’ Association of Southern India ; 
London : John Bale, Sons & Danielsson, Ltd., 1925.) 
Price 155. 

I 

An Elementary Manual on Indian Wood Techno- 
i-uGY. By H. P. Brown, Ph.D, Pp. xiii + 121, with 16 
plates, 10 X 7i. (Calcutta : Government of India Central 
Publication Branch, 1925.) Price Rs.4, or 6s. gd. 

A Report on the Sugar Cane Mosaic Situation in 
February, 1^24, at Soledad, Cuba. By Edward M. 
East and William H. Weston, Jr. Pp. 52, lof x 7f, with 
9 plates. /Cambridge, U.S.A. : Harvard University Press ; 
London : Humphrey Milford, 1925.) Price 8s. 6d. 



COIS/TENTS 

VOLJXXIV. NO. 1 


PAR'^ B.— MINERAL ReSoVRCES 

REPORTS OF REGENT INVESTIGATIONS AT THE 
IMPERIAL INSTITUTE p*gb 

KAURI PEAT AND OIL FROM NEW ZEALAND . . 8r 

ARTICLE 

CANADA’S MINERAL INDUSTRY 94 

NOTES 

RECENT MINERAL DISCOVERIES AND DEVELOPMENTS 

IN THE GOLD COAST COLONY 107 

CANADIAN IIYDRO-ELECTRIC POWER DEVELOPMENTS 


DURING 1925 io8 

THE PETROLEUM POSITION IN THE UNITED STATES . no 

ABSTRACTS OF RECENTLY PUBLISHED LITERA- 
TUBE ON MINERAL RESOURCES 

METALS 1 13 

NON-METALS 122 

BIBLIOGRAPHY 

NOTICES OF RECENT LITERATURE . • 138 

STATISTICS 141 




PART B.—MIlhRAL RESOURCES. 

REPORTS OF RECENT INVESTIGATIONS AT THE 
IMPERIAL INSTITUTE 

Selected from the Reports made to the Dominion, Colonial 
and Indian Governments 


KAURI PEAT AND OIL FROM NEW ZEALAND 

Considerable interest ’has been shown at intervals for 
many years past in the possibility of utilising the resources 
of Kauri peat found in the northern part of North Island, 
for the production of fuel oil and other valuable products. 

The so-called Kauri pJfeat, which differs in many 
respects from true peat, consists of the remains of former 
Kauri forests and is associated with large roots, trunks 
and branches. These remains occur in swamps and are, 
as a rule, covered by a layer of black peat which has been 
derived from subsequent swamp vegetation. Kauri peat 
contains variable quantities of gum which in some cases 
occurs in sufficient amount to make its recovery remunera^ 
tive. During the past thirty years various companies have 
attempted to recover oils from the peat, but without the 
success which the enterprise appeared to warrant. 

These efforts have been made chiefly on the Kauri 
peat from Red Hill in the northern Wairoa district and 
from Kaimaumau. The vicissitudes of the work have been 
summarised in the Report of the Commission appointed 
to enquire into the Kauri-gum Industry (see this BuiiEXiN, 
1922, 20, 331), in which it was recommended that investiga- 
tion should be made on the distillation of Kauri peat from 
various localities and the chemical nature of the products 
obtained. 
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Prior to 1923 practically all the » t^l work 

on the production of oil from Kauri peat ( . exception 

of certain tests made in the Dominion laboratory) had been 
carried out by private concerns ; but in that year the High 
Commissioner for New Zealand requested '’■'e '^’nperial 
In^itute to make a preliminary investigation arding 
the yield and nature of the oils obtainable from the Kauri 
peat and Kauri swamp timber^i This was donv., and the 
following is a summary of the ri oort furnished to the High 
Commissioner on the work carried out at the Imperial 
Institute. 

The materials forwarded to the Imperial Institute were 
as follows : ' 

(1) " Kmau/bp ” (referred to as “ BP ” in this report). 
A brownish-black, fairly compact peat, containing no 
visible Kauri gum. 

(2) “ Kmau/kp ” (referred to as " KP ” in this report). 
A friable brown peat, containing ti fair quantity of visible 
Kauri gum and some woody material. 

Both these specimens were obtained from the Kaimau- 
mau district. 

(3) “ Redhill P.” — ^A brOwnish-black, fairly compact 
peat from the Northern Wairoa district, containing very 
little visible gum. It differed considerably from the 
Kaimaumau sample. 

(4) A sample of swamp timber, from the Northern 
Wairoa district. 

(5) One gallon of Kauri oil stated to have been distilled 
by a company operating at Kaimaumau. 


Results of Examination of Kauri Peats and Swamp 

Timber 

Samples of the air-dried peats were crushed and finely 
ground until all passed a 50-mesh sieve, and this material 
was used for the proximate analyses and sulphur deter- 
minations. 

Representative pieces of swamp timber were cut into 
pieces about J in. in diameter, thoroughly mixed, and 
sampled. 

Proximate analyses of the air-dried material are shown 
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below in comparison with some recorded analyses of air- 
dried peats from England, Scotland and Ireland. 


— 

BP. 

KP. 

RedhiU 

P. 

Swamp 

Timber. 

English 

Peat.i 

Scottish 

Peat.! 

Ha 

Fixe< rbon 
Volatile matter . 
Ash 

Moisture . 

Per cent. 

34*29 

50*01 

1*66 

I4'04 

n 

Per cent. 

30*06 

42*94 

11-43 

15-57 

Per cent. 

23*15 

67*91 

0*56 

8*38 

Per cent. 
26*9 
51-8 

1*0 

20*3 

Percent. 

22*5 

49-2 

2-1 

26*2 

Peicetu. 

i6*83 

49*53 

3*44 

20*20 

Sulphur (S) : 
Mineral . 
Organic 

0*07 

•07 

1 

0-43 

0*10 

0*10 

— 

— 

— 

— 


^ /. B. C. Kershaw, “ Low Grade and Waste Fuels,** p, 13. 
• Fuel Research Board, Technical Paper, No, 4, p. ii. 


The volatile matter from the New Zealand samples 
burned with a smoky luminous flame, that from KP 
giving the most smoke and greatest luminosity. 

The above results approximate to those obtained by 
J. S, Maclaurin in the Dominion Laboratory, for four samples 
of peat from Kaimaumau taken at different depths. 

Distillation Experiments 

Preliminary Trials . — In order to determine the tem- 
perature at which the greatest yield of crude oil could 
be obtained, samples of the crushed peats were heated in 
an electric furnace at temperatures of 450°, 550°, 650® 
and 750° C., a slow current of steam being passed through 
the retort during the distillation in order to facilitate thtf 
removal of the volatile products.^ The condensable products 
of distillation were collected and the crude oil and aqueous 
liquor (largely condensed steam) were then separated. The 
distillation took about 5 hours to complete, the maximum 
temperature being reached in about i to i J hours from the 
commencement. 

The yields and specific gravities of the crude oils 
obtained are shown in the following table : 

^ The effect of passing steam through the retort during the distillation is 
to increase the yield of gas and crude oil, the latter having a higher specific 
gravity, and containing a larger proportion of acid constituents than when 
Steam is omitted. 
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KP. lUdhiUP.^ 

29*0 8*4 6-0 

1-024 1*001 — 

37*5 8-5 7*5 

1*005 0*995 — 

42*4 10*4 7*5 

I*0l8 1*002 — 

38*7 8*8 6*0 

1*012 1*013 — 

^ Detif mined at i5*5* C, in each case. 

In each case the yield of crude oil reached a maximum 
at 650° C. and the sample KP gave the largest quantity. 

Proportions of the Oil obtained from the Peat and 
THE Gum respectively 

It was considered desirable tp determine the relative 
quantities of oil yielded by the gum and the peat. 

For this purpose, the gum was removed as completely 
as possible by hand-picking and flotation, from a sample of 
KP. The separated gum, whiph amounted to 2 1 *4 per cent, 
of the original peat, was distilled at a temperature of 
650® C. under the same conditions as in the preliminary 
experiments (p. 83) and the yield of oil obtained was 
equivaleftt to 260 gallons per ton of the original peat (KP). 
The oil was dark brown, very viscous, and had a pleasant 
smell and a specific gravity of i *024 at 1 5*5° C. 

The residual peat, when distilled under the same 
conditions as above, gave a yield of oil equivalent to i6'2 
gallons per ton from the air-dried peat (KP). This oil 
was dark brown in colour and was more viscous than that 
obtained from the separated gum. Its specific gravity 
at 15*5® C. was 1*002. 

The total yield of oil from both the gum and peaty 
portions of KP thus amounted to 26*0 -f 1 6*2 = 42*2 
gallons per ton, which is practically identical with the 
yields already found for this peat (see above). 

It is evident, therefore, that in the case of KP the 
greater part of the oil was derived from the Kauri gum. 
Assuming that practically all the gum was removed from 





BP. 

At 450® C. 




Yield in gallons 

per 

ion 

8-3 

Specific gravity ^ . 

• 

• 

0*961 

At 550® C. 




Yield in gallons 

per 

ton 

M *3 

"Sgecific gravity ^ . 

At 3 yo® C. 

• 

• 

0*961 

Yield in gallons • 

per 

ion 

I 5 i[. 

Specific gravity * 

. 

• 

0.9A5 

At 750® C, 



\ 

Yield in gallons 

per 

ton 

M 4 V 

Specific gravity ^ . 

. 

. 

0*962^ 
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KP, as, in the above experiment, the residual air-dried 
material would then yield about 20 gallons of crude oil 
per ton. 

The yield of oil obtainable from peat containing Kauri 
gum will, therefore, be a variable quantity, depending-^ 
largely upon the amount of gum present. 

The question of the relative values of the small particles 
of gum recoverable by flotation and of the oil obtainable 
by allowing them to remaih in the peat would evidently 
need careful consideiacioif. 

Distillation of Kauri Peat with Reference to Gas 
Coke and Sulphate of Ammonia Production 

Distillations were made at 650® C. with the three New 
Zealand peats and the swamp timber by the method of 
Gray and King, ‘ and the quantities of coke and gas 
obtained at 650® C. are gi^en in the following table : 



Yield of 
coke. 

Calorific 
value of 

Yield of gas per 
ton at 6o* F. 

Remarka. 


ooke. 

(approx.) 



Per $mt. 

Caloriet, 

Cu.ft. 


BP . 

43 a 

6,919 

7,600 > 


KP . 

37'6 

5.431 ‘ 

• 6,440 

Gas burnt feebly 

Redhill P . 

44-3 

m 

6,780 

with non-lu mi- 

Swamp 



1 

nous blue flame. 

Timber . 

357 

• 

6,6io J 



^ This low value is explained by the high percentage of ash (36) in t^e coke, 
♦ Not determined. 


All the peat cokes were of a spongy character, and hence 
would be unsuitable for metallurgical purposes unless 
briquetted. The coke from BP has a calorific value rather 
lower than that of average steam coal. The large propor- 
tion of ash in the coke from KP would preclude its use 
for most industrial purposes. The recorded calorific values 
for peat charcoal vary from about 6,700 to 8,000 calories. 

Yield of Ammonium Sulphate , — ^The yields of 

ammonium sulphate by the Bailey tube method were as 
follows : . 

Calculated per ton of air*<lried material. 

lb, Ikt 

BP • . , . 48*0 Redhill P . • 47*5 

KP .... 26*5 Swamp Timber • • 6*6 

^ Fuel Research Board, Technical Paper No. l« 

4 
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As these determinations were made at a higher tempera- 
ture than that at which the distillation for oil had been 
carried out (see p. 83), it was considered desirable to deter- 
mine the yield of ammonium sulphate in the tube retort 
at 650° C. (see p. 84). Under these conditions the yield of 
ammonium sulphate per torn of peat from BP and KP 
corresponded to 28*4 and 18 lb. respectively. 

It is evident that the quantity of ammonium sulphate 
obtainable under the conditiorfs which furnish the greatest 
yield of oil will be much less t'lan the maximum possible, 
and it seems unlikely that it would be remunerative to 
recover ammonia if the peat is distilled with steam. 

The Redhill peat and the swamp timber were not 
examined in this way, as the former was somewhat similar 
to BP in its yield of ammonium sulphate by the Bailey tube 
method, and the swamp timber gave only a small quantity 
of ammonium sulphate by the same process. 

c 

Summary of Distillation Results on Peat and Swamp 

Timber 

The yields of distillation products obtained at the 
Imperial Institute from the air-dried peats and swamp 
timber at 6 so° C. are given in the table on the opposite 
page, which also includes, for comparison, the results of 
distillations of other air-dried peats. 

These results show that KP gives the highest yield 
of crude oil. The yields from BP and Redhill P are 
comparable with the other results quoted, and exceed the 
limit of 4 per cent, which is stated to be the minimum yield 
which will render the distillation of a peat economically 
feasible. 

The amounts of ammonium sulphate obtained from the 
BP and Redhill peats by the Bailey tube method are high. 

The yields of paraffin wax from peat are very variable, 
but that obtained from BP is comparable with that given 
by Turraun Peat No. 2 (see table, p. 87). 

The yields of gas from Turraun Peats Nos. i and ^ 
are very much higher than those given by the Kaurij peats 
probably on account of the temperature and method of 
carbonisation employed. 
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BP. 

KP. 

Red- 

hiUP. 

OUki 

i-i 

B 

B 

B 

4 - 

5. 

6 . 


Per 

Per 

Per 

Per 

Per 

Per 

Per 

Per 

Per 

Per 


cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

unt. 

cent. 

Crude oil . 

6-0 

ig-2 

4*7 

3*3 

5*6 

9*4 

2*2 

4*0 

47 

9*06 

Light oil. Below 
1^0® C. . 
Memum oil. 

0*1 

0-8 

* 

* 

* 

• 

0 

0 

0 

jf 

150® C.-300® C. 

27 

12-4 

• 

0 

t 

• 

0 

0 

0 

• 

Heavy oil. 

300® C.-360® C. 

2-3 

3-2 

• 

* 

0 

• 

0 

0 

0 

• 

Pitch 

0-9 

2-8 

* 

* 

1-9 

2*4 

o*i6 

0 

075 

1*6 

Coke 

43'2 

37-6 

44*3 

357 

26-9 

27*0 

0 

35*0 

40*0 

35*3 

Ammonium sul- 
phate lb. per ton 




I 

29*2 

24-8 

30-2 

• 

• 

0 

Ammonium sul- 
phate (Bailey 
tube method) 
lb. per ton 

48*0 

26-5 

47*5 

6-6 

• 

• 

% 

• 

0 

• 

0 

Ammonium sul- 
phate (tube 

retort method 
at 650® C.) 

lb, per ton 

28-4 

i8*o 

• 

* 

• 

0 

* 

0 

0 

0 

Paraffin wax 

lb. per ton 

14*4 

7*3 

* 

0 

8-2 

13*7 

« 

0*9 

2*6 

67 

Gas, cu, ft. per ton 

7,600 

6,440 

6,780 

6,610 

14,900 

13,760 

5,000 

to 

• 1 

0 

• 








6,000 





* These peats were carbonised in vertical gas retorts^ at temperatures of 980® C. and 8ao® C. to 
875® C. respectively, 

• Not determined, 

(i) and (2) Turraun Peat {Ireland). Fuel Research Boards Technical paper No. 4, p, 16, 

(3) Scottish Briquetted Peat {J. A. Greene, A Treatise on British Mineral Oil, p. 175). 

(4) Peat containing 20-25 per cent, moisture {Hausding, Handbook on the Winning and 
Utilisation of Peat, p. 378). 

(5) BUrmoos Peat {Hausding, op. cit., p. 448). 

(6) Oldenburg cut Peat {Hausding, op. cit., p, 448). 


Fractiokation of Kauri Peat Oils 

(i) Oil prepared at the Imperial Institute 

In order to obtain, at the temperature of maximum 
yield (650® C.), sufficient oil for a partial examination, 5 lb. 
each of KP and BP were distilled separately with steam. 
The yields of dry crude oil obtained from BP and KP were 
equivalent to i4’0 and 420 gallons per ton respectively, 
and thus approximate closely to the results obtained in 
the above preliminary tests. The crude oil yielded by 
BP was brownish-black and semi-solid, while that derived 
from KP was a black viscous liquid. 

These crude oils were fractionated with the following 
results : 
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Temperature. 

Yield. 

Specific 
gravity 
at 15.5K. 

Flash 

point. 

cicr mo£ 
fr 1 . 


Per cmU, 



Below 150® C. . 

2*1 

* 

* 

Almost colourless. 





rapidly becoming 
reddish. 

150® C. to 200® (X 

4*5 

* 

* 

Do. 

200® C. to 300® C. 

39*7 

« 

* 

Greenish-brown, wax 





separating on cooling. 

300® C. to 360® C. 

38-5 

* 

m 

Yellowish pasty solid, 





darkening on stand- 
ing. 

Residue . 

« 3 » 

• \ 

e 

Black, similar to coke. 


Below 150® C. . 

4-0 

0-857 

7*0 F. 
{2»“C.) 

Almost colourless, 
changing to reddish- 
brown. 

150® C. to 200° C. 

6*4 

0-934 

149“ F. 
(65“ C.) 

Almost colourless, 
changing to dark 
reddish-brown. 

200® C. to 300® C. 

58*1 

0-957 

167° F. 
(75° C.) 

f 

Greenish, changing to 
very deep reddish- 
brown. 

300® C. to 360® C. 

16-9 

• 

e 

Pasty reddish-yellow 
substance, slowly 
changing to black. 

.Residue . 

14-6 

• 

• 

Black solid. 


• Not determined. 


The paraffin wax present In the crude oils from BP and 
KP amounted to 10*7 and i -7 per cent, respectively ; 
equivalent to i4'4 and 7*3 lb. per ton of air-dried peat. 


(2) Oil prepared in New Zealand 

(a) A sample of Kauri peat oil, prepared in New 
Zealand, was also fractionated with the results shown 
below : 


Temperature. 

Yield, 
Per, cefU, 

Temperature. 

Yield. 

PercetU* 

Below 150® C. 

, . 10-8 

240® C. to 280® C. 

• 347 

150® C. to 200® C, 

. 7-8 

280® C. to 300® C. 

. 19*4 

200® C. to 240® C, 

. . io«8 

Above 300® C. (residue) 

. i6*5 


The higher fractions darkened on exposure to the air. 
The following are results of fractionation tests recorded 
by J. S.' Maclaurin on other samples of Kauri peat 
oUs : 
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Ten»i latuie. 

Kami peat. 

Black peat. | 

Peats from Kaimaumau. 

Yield per cent. 

Specific 

gravity 

Yield per cent, j 

Yields per cent. 

Below 1 50® C. . 

150® C. to 200® C 
200® C. to 300® C. 
300® C. to 350® C. 
Above 350® C. . 
Residue (coke) 

/Water2-o\ 
lOil 50/ 
8.9 

41-5 

26*2 

130 

« 


rWater7-ol 
\Oil 6-0 V 

2-3 J 

23*9 

25-9 

22*2 

* 



(3) 

9*6 

33*2 

30*1 

20*7 

6*4 

( 4 )^ 

8*8 

30-3 

34*6 

151 

11*2 

Paraffin wax 

0-5 


1 8*9 

E 

1 

B 

■ 


Not deierm%ned. , 


The fractionation products obtained at the Imperial 
Institute from the samples of Kauri peat oil, show a 
general resemblance to those from the first oil in the above 
table, which, however, .contains a higher percentage of 
fractions boiling above 300“ C. 

The oil prepared at the Imperial Institute from Peat 
BP approximates fairly closely as regards the yield of the 
several fractions to the oil /rom samples (3) and (4), the 
Kaimauraau peat examined by J. S. Maclaurin (see above). 

• 

Chemical Composition of Kauri Peat Oil prepared in 

New Zealand 

This sample was dark brown, and contained a small 
amount of sediment. The specific gravity at 15° C. was 
0*967. 

Phenols and Acids . — ^The phenolic substances and acids 
present in the fraction of oil distilling below 300° C. 
(amounting to about 84 per cent, of the crude oil by 
volume, see p. 88), consisted of a dark, reddish-brown liquid, 
which amounted to ii per cent, by volume of the oil 
distilling below 300® C., or 9*2 per cent, of the crude oil. 
This liquid, which had a specific gravity of 1*056 at 1 5° C., 
was only very slightly soluble in water and had no» smell 
of carbolic acid. 

No considerable amount of carboxylic acids was 
present, and the liquid appeared to consist chiefly of higher 
phenols. 
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On distilling the mixture of pher adds the 

following results were obtained : 


Tampcnton. 

Yield by 
volume. 

Yield by volume, 
calculated on 
crude oil. 

Specific 

gravity. 

Remarka. 


Percent, 

Percent. 



85* C. . 

first drop 

* 


— 

Below 150® C. . 

7-1 

0-65 

e 

- 

150® C. to 200® C. 

257 

2*36 

1-039 


200® C. to 225® C. 

243 

2-24 

1-040 

Light yellow. 

225® C. to 250® C. 

10*0 

0*92 

* 

Dark yeV 'v. 

250® C, to 300® C. 
Pitch (by 

22*9 

2*11 

1-072 

Red and viscous. 

difierence) • 

10*0 

0*92 

e 

Porous black mass. 


* Not determined. 


The fractions boiling between 150° C. and 225® C, gave 
a faint colour reaction for guaiacol. 

The phenolic constituents of Kauri peat oil would 
probably be suitable for the preservation of wood and 
the manufacture of disinfectants, but tests of their 
antiseptic action would be necessary as they apparently 
contain but little phenol or cresol. It may be mentioned 
that Morgan and Scharff ^ found that the acidic constituents 
of the crude oil from an Irish peat had active germicidal 
properties, and were suitable for the manufacture of anti- 
septics and disinfectants. * 

Bases . — ^The oil from which the phenols had been 
separated c6ntained approximately i -o per cent, of heavy 
pyridine^ bases (equivalent to 0-84 per cent, of the crude 
oil), but this amount was too small for further examination. 

Neutral Hydrocarbons . — The neutral oil remaining after 
the removal of the phenols and bases amounted to about 
’ 72 per cent, of the crude oil, and had a specific gravity of 
0*903 at i5°C. On distillation by the Engler method, 
the following fractions were obtained : 


Yield by volume. 

Yield by 



Temp.r.t«re. 

volume 
calculated on 

Specific 

gravity. 

Remarks. • 


carbons. 

crude oil. 



Per uni. 

Percent, 



85® C. . . first drop 

« 

• 

— 

Below 150® C. 

9-8 

7-0 

0-8i8 

Light brown liquid. 

150® C. to 200® C. 

15-5 

II'2 

0-864 

Light brown liquid. 

200® C.^to 250° C. 

19-5 

14-0 

0-901 

Pale green liquid. 

250®C.*to 300® C. 

35-5 

25-6 

0-928 

Dark; green liquid 

300® C. to 350® C. 

16-5 

11-9 

0-948 

Brown, viscous liquid. 

Residue 

3-2 

2-3 

« 

Brown, wax-like sub- 


stance. 

• Not determined. 


^ Economic Proceedings of the Royal Dublin Society, 1915, 2, 163 to 166. 
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The*£ractions boiling above 200* C. darkened rapidly in 
the air and appeared to consist lai^ely of unsaturated 
compounds. 

No appreciable amounts of naphthalene or anthracene 
were present. 

T i composition of the neutral oil was found to be 
app. dmately as foil' ws : 

Per uni, 

Saturaterl paraffins . . .19 

Aromati hydrocarbons . . 47 

Unsatuxated hydrocarbons . . 34 

These fractions may contain small quantities of neutral 
oxygen and sulphur compounds. ’ 

The approximate chemical composition of the crude 
Kauri peat oil may now be summarised as follows : 


Distillate below 300® C. . 


Per uni. 
. 84-0 

Consisting of : 

Water 


2*0 

Phenolic substances 


9-2 

Bases 


0-8 


^Saturated paraffins 

14*0 

Neutral Oils (Hydrocarbons) 

•j Aromatic hydrocarbons 

34*0 


IVnsaturated hydrocarbons 

24*0 

Residue above 300° C. 


16*0 


The character of the oil obtained from peat depends, 
to a considerable extent, particularly as regards the hydro- 
carbons present, on the temperature and other conditions 
of distillation. 

This Kauri peat oil somewhat resembles in composition 
the crude oil obtainable by low temperature distillation of 
coal, except as regards the high proportion of aromatic 
hydrocarbons present, which are probably derived largely 
from the Kauri gum occurring in the peat. 

Kauri Peat Oil as a Fuel for Internal-combustion 

Engines 

As a Fuel for Direct Firing . — Kauri peat oil becomes 
very viscous when cooled, and it shows a tendency to 
thicken after standing at is“C. for half an hour, whilst 
at 10“ C. it partially solidifies. Oil of this character could 
be used in heavy oil engines, but it would not comply with 



93 BULLETIN OF THE IMPERIAL INSTITUTE 

the British Admiralty or many other marine specifications 
for fuel oil, which require that the oil shall be fluid at o® C. 

As a Fuel for Diesel Type Engines . — Specifications 
usually require that oil for this purpose shall be liquid when 
maintained at i6*s°C. for half an hour and the crude 
Kauri peat oil would satisfy this requirement. 

The Kauri peat oil is almost completely soluble in 
toluene, showing only a trace of .free carbon. The carbon- 
aceous residue left on driving off the volatile portion of the 
oil amounts to 2*7 per cent., which Is below the limit of 
3 per cent, usually suggested as the maximum permissible. 

The ash, which consists chiefly of iron oxide and silica, 
amounts to o-ii per cent. The maximum limit usually 
adopted for ash is from 0*05 to 0*08 per cent. 

The crude oil could not be used in admixture with 
alcohol since a deposit is formed on mixing the two liquids. 

The investigation at the Imperial Institute has already 
shown that the oil contains a fair percentage of phenolic 
substances ; but the presence of such compounds in a 
fuel for heavy oil engines is not harmful in itself, although 
large amounts of these compounds lower the calorific 
value of the oil. Since these compounds are of value 
for the manufacture of disinfectants and for the preserva- 
tion of timber It is generally more profitable to extract 
them before using the oil as fuel. 

It is probable that the crude peat oil could be adapted 
for use as a motor fuel oil in Diesel or similar engines 
consuming heavy oils. 

Distillation of the crude oil to produce a light motor 
spirit might be possible, but the darkening of the distil- 
late on standing and losses on refining would be serious 
defects. 

The calorific value of the fraction of oil boiling below 
iSo°C. obtained from the Kauri peat oil prepared in 
New 2^aland was found to be 10,045 calories, which is 
about 10 per cent, lower than the minimum results re- 
corded ior a number of commercial petrols.* 

Summary and Conclusions 

The results obtained show that the peats and swamp 
timber, when distilled in steam in an externally heated 
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horizontal retorty give their maximum yield of crude oil 
at 650" C., any large variation above or below this tempera- 
ture causing a marked decrease in the yield. The sample 
of brown peat from Kaimaumau (KP) gave a much higher 
yield of oil than either of the other New Zealand peats or 
the swamp timber. 

The oils obtained at the Imperial Institute were much 
more viscous than the Kauri peat oil received for exami- 
nation from Kaimaumau, but this may be due to differ- 
ences in the conditions of distillation. 

The yield of oil obtained from KP was much higher 
than that recorded for numerous peats from Germany 
and elsewhere. Kauri peat oil diffeVs from the crude oil 
obtained from ordinary peat in its higher content of 
aromatic hydrocarbons. 

The results recorded In this report indicate that the 
greater part of the oil is derived from the Kauri gum 
associated with the peat, and it would thus be essential. 
In connection with the commercial distillation of peat 
containing Kauri gum, to determine the relative values of 
the oils and separable gum. 

The yields of oil from BP and Redhill peats are compar- 
able with those recorded for ordinary peats from other 
sources, and exceed the amount of 4 per cent, suggested 
as the minimum yield for profitable working. 

The yield of oil from the swamp timber is low, and the 
distillation of the material Is unlikely to be remunerative. 

The crude Kauri oil would probably be suitable for 
use as a fuel oil. The oil contains as its principal consti- 
tuents 34 per cent, of aromatic hydrocarbons, 24 per cent, 
of unsaturated hydrocarbons, 14 per cent, of saturated 
paraffins and 9 per cent, of phenolic substances. On 
account of the unsaturated nature of a large proportion of 
the oil, refining for motor spirit, etc., would prove wasteful 
and necessitate expensive plant. 

The unrefined motor spirit produced from the crude 
Kauri peat (see p. 92) had a calorific value about io per 
cent, below that recorded for motor spirit of good quality. 

It appears, therefore, that the most economical method 
of utilising Kauri peat oil would be to sell it locally as a 
fuel for heavy-oil engines. 

4 * 
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The peat coke, remaining after the distillation of 
the Kauri peat, was spongy and hence unsuitable for 
metallurgical use unless briquetted. The coke from KP 
contained about 36 per cent, of ash, which would be a 
serious obstacle to its industrial use except as a fuel for 
producer gas plant. The coke from Redhill P was similar 
to that from KP, whilst that yielded by BP contained 
much less ash, had a good calorific value and hence would 
be a useful fuel if briquetted, or it could be completely 
gasified in a producer gas plant. 

The recovery of sulphate of ammonia as a by-product is 
unlikely to prove remunerative if the peat is distilled in a 
current of steam. 


ARTICLE 

CANADA’S MINERAL INDUSTRY 

According to official information issued recently by the 
Department of Mines, Ottawa, the last quarter of a 
century has been a period of phenomenal growth in the 
mineral industry of Canada. ,The value of the mineral 
production for every fifth year from 1895 to date is as 
follows : 


1895 . 


1 

20,505,917 

X900 . 


. 64,420,877 

1905 . 


. 69,078,999 

1910 . 


. 106,823,623 

1915 • 


. I 37 »i 09 ,i 7 i 

1920 . 


. 227,859,665 

1925 . 


. 224,846,237 


The Dominion Bureau of Statistics reports that the 
production for 1925, as given above, exceeded the value 
for 1924 by over fifteen million dollars, and came near the 
record value for the year 1920. 

During the last quarter of a century there has been 
a marked increase in consumption per capita. Higher 
standards of living have been established, and trans- 
port facilities improved. Continued improvement in the 
standard of living and growth of population will be marked 
by increased industrial activity which will make greater 
demands on the mineral resources of the country, and a 
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continued increase in mineral production may, therefore, 
be expected. 

Dealing with this question of future prospects as 
regards mineral production, the Deputy Minister of 
Mines remarked recently that the following three factors 
taken together give an indication of what this future 
is likely to be : ( i ) the past performance of the industry ; 
(2) the great extent of unprospected country ; (3) the 
increasing world demand for minerals. 

During the thirty-year period from 1894 to 1924 the 
curve of mineral production shows an average annual 
increase of about $6,300,000 a year. Allowing for a normal 
increase in population with a corisequent increase in 
Consumption, and taking into consideration the fact that 
a very large proportion of Canada, estimated at about 
80 per cent., is as yet unprospected, it is only reasonable 
to expect that this rate of increase will be continued for 
some years to come. Tliere is, however, the third factor, 
namely, the increasing world demand for minerals, that is 
likely to accelerate greatly the rate of increase in produc- 
tion. No one who has studied the world production and 
consumption of minerals car* fail to be impressed with the 
force of the circumstances which are ceaselessly increasing 
the world’s mineral consumption and which are compelling 
the older and more highly developed countries of the 
world, through the exhaustion of their own * natural 
resources, to look to the newer countries to supply their 
deficiencies. These circumstances will undoubtedly lead 
to the quicker and more thorough development of Canada’s 
resources. 

Especially among the western nations, world consump- 
tion of minerals has increased at a far more rapid rate than 
the growth of population. According to the best estimates 
the population of the world during the last forty-five years 
has grown by about 30 per cent. Within the same period 
coal production has risen by about 300 per cent., pig-iron 
output by nearly 300 per cent., copper production by 
about 1,000 per cent., and petroleum by about 3,000 per 
cent. A similar rate of growth is apparent in most other 
industrial minerals, indicating the ektraordinary drain that 
modem civilisation imposes on mineral resources. 
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The above-mentioned three factors, therefore,p justify 
a well-founded optimism regarding the future of Canada 
as a mineral-producing country. 

Gold 

During the last few years, owing to the discovery of 
new goldfields in Northern Ontario, there has been a 
steady increase in gold production in Canada. The 
estimated output of gold in Canada during 1925 was 
1,740,386 oz., valued at $35,976,970, as compared with an 
output of 1,525,382 oz., valued at $31,53:2,443, in 1924. 
By far the greater part of this production was obtained 
from the mines of Porcupine and Kirkland Lake in Northern 
Ontario, the remainder being obtained chiefly from British 
Columbia. 

According to a recent report by Alfred W. G. Wilson, 
of the Dominion Department of Mines, the discoveries 
made in Northern Ontario during 1905-20 have disclosed 
the most Important new gold-producing area found any- 
where In the world during the last quarter of a century. 
These gold mines have returned nearly £8,200,000 to the 
shareholders, and it is expected that the next few years 
will see a sfill larger measure of prosperity. 

Onta,rio’s gold output continues to increase. A pro- 
minent factor in determining this increase has been the 
provision of an adequate supply of power for the mines, 
as a result of which it is expected that output will continue 
on the up grade. 

In British Columbia gold is recovered from placers, 
from the bullion obtained in milling gold ores, and from 
the smelter treatment of gold-copper and silver-lead-zinc 
ores. 

In connection with gold mining in Canada, reference 
should be made to the important work done recently in 
developing the copper-gold ore deposits of the Rouyn area 
in North-Western Quebec, which appear to occur under 
geological conditions much resembling those characteristic 
of the already known and important mineral areas of 
Northern Ontario. 

According to a recent account of the Home, which is 
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the most Important mine In the Rouyn district {Eng. and 
Min. Joum. Press, January 16, 1926), two shafts, both in 
ore, have been sunk. The principal development is from 
No I, a 300-ft. two-compartment shaft. The in ft.^ 
sunk in 1924 was in ore that averaged $44*45 per ton, and 
consisted of solid sulphides containing 14*69 per cent, of 
copper and $6'66 gold per ton. A second ore-body, B, 
61 ft. in width, was encountered in a cross-cut 40 ft. west 
of the drive on ore-body A, and a third ore-body, C, 45 ft. 
wide and averaging $;20'48 per ton, was cut at 65 ft. east 
of the drive on A. Other important discoveries were made 
on the property, .nd it is anticipated that by the time 
railway facilities are provided and Ihe construction of a 
500-ton smelter is completed, this and several other mines 
will have become important. 


* Silver 

According to a recent report by Alfred W. G. Wilson, 
of the Dominion Department of Mines, Canada’s silver 
mines have yielded the largest outputs of that metal within 
the Empire for many yeai's past. At the present time 
she stands third among the world's producers, being sur- 
passed only by Mexico and the United States.* 

The estimated output of silver in Canada duijng 1925 
amounted to 20,003,970 oz., valued at $13,815,742, 
compared with an output of 19,736,323 oz., valued at 
$13,180,113, during 1924. 

The mines chiefly responsible for Canada’s silver 
production are those of the Cobalt, South Lorrain and Gow- 
ganda districts, all in the province of Ontario. The present 
production of this area is at the rate of about ten million 
oz. per annum. During the last twenty years the yield 
has totalled about 360 million oz., and about £20,530,000 
has been returned to the shareholders in dividends. 

The remainder of Canada's silver production is obtained 
chiefly from the lead-zinc ores of Yukon and from silver- 
lead and gold-silver-copper ores in British Columbia, 
the present production in the latter province being at the 
rate of about eight and a half million oz. per annum. In 
recent years a number of silver-lead prospects were located 
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in the Yukon, and rich ores are being mined in the Mayo 
district, where the present yield is about a million oz. per 
annum. 

Lead and Zinc 

The mining of lead and zinc ores in Canada has recently 
been a prosperous business, a state of things likely to 
continue. The estimated output of lead contained in 
ore during 1925 amounted to 253,207,987 lb., valued at 
$23,092,568, compared with an output of 175,485,499 lb., 
valued at $14,221,345, in 1924. The output of zinc 
contained in ore for 1925 is estimated at 110,670,981 lb., 
valued at $8,435,342, compared with an output of 
98,909,077 lb., valued at $6,274,791, in 1924. 

The production of these two metals in Canada is 
chiefly in British Columbia, where the Sullivan mine, 
at Kimberley, is the most important. The mining, 
milling and power facilities at this mine were enlarged 
recently, the work being completed in 1924, and the 
improved equipment had its full effect in 1925, during 
which year the lead production increased 40 per cent, as 
compared with 1924. Much progress was made during 
1925 in connection with the smelter equipment at Trail, 
where the capacity of the lead plant has been increased 
from 190 to 350 tons a day ; while the capacity of the 
electrolytic zinc plant has been increased from 100 to 200 
tons a day. 

Of the outputs of lead and zinc for Canada during 
1925, as mentioned above, it is estimated that- British 
Columbia's output alone amounted to 241,801,155 lb. of 
lead and 100,205,1 16 lb. of zinc. 

In Eastern Canada, also, there was during 1925 much 
interest displayed in the economic possibilities of lead 
and zinc production, and the known deposits of the ores 
of these metals in Nova Scotia, New Brunswick, Quebec 
and Ontario, have recently received much attention. In 
Quebec, the Tetreault mine at Notre Dame des Anges, 
Portrifeuf County, is the only one producing lead and zinc. 
Zinc ore associated with copper has, however, been found 
in the Rouyn area of Western Quebec, and it seems not 
unlikely that the developments now taking place in this 
area will result in zinc production. 
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Ac<v)rding to a recent report by A. H. A. Robinson 
of the Dominion Department of Mines, the continued 
high prices of zinc and lead, and the activity of repre- 
sentatives of European smelters searching for new sources 
of supply in 1925, have aroused considerable interest in* 
Eastern Canada’s latent possibilities for increased produc- 
tion of these metals. The more so, as it has become 
evident that financially powerful American corporations 
are ready to take advantage of the opportunity afforded 
by the large quantities of cheap hydro-electric power 
now available to establish an electro-chemical zinc- 
reduction plant in Eastern Canada as soon as they can 
satisfy themselves that sufficient oro to keep such a plant 
in operation will be forthcoming. As a result of all this. 
Eastern Canada producers of zinc and lead ores have 
speeded up development and increased their output ; 
and numerous prospects, old and new, are being explored 
in search of commerci*! ore-bodies. In fact, there are 
very few of the known occurrences of zinc and lead in 
Eastern Canada that have not been at feast examined 
recently by prospective purchasers or operators. 

In Nova Scotia, shaft-sinking is now in progress on 
the Stirling zinc-lead prospect in Cape Breton Island, 
and the old Smithfield lead mine near Truro, jn Colchester 
County, is being put in shape for further exploration of 
the ore-bodies. In Quebec, the British Metal Ccrrporation 
have made a number of improvements both in their mine 
and mill at Notre Dame des Anges, that have resulted 
in a considerably increased output ; and further diamond- 
drilling has been done on the Federal Zinc and Lead 
Company’s mine in Gasp6 County, although actual pro- 
duction has not yet been undertaken. In Ontario, the 
Kingdon Mining, Smelting and Manufacturing Company 
are preparing further to increase the output of their 
Galetta lead mine ; the old Frontenac lead mine, near 
Kingston, has been pumped out and examined, as has 
also the old Wright mine at Lake Timiskaming, jvhere 
diamond-drilling is now being carried on from the bottom 
of the old workings ; diamond-drilling is also being done 
in a search for zinc-lead ore bodies just west of Sudbury ; 
and one of the Cobalt mining companies is reported to 
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be about to start exploratory operations on a zinc prospect 
near Renfrew, 


Copper 

The production of copper in Canada has so far been 
confined to the provinces of British Columbia, Ontario, 
Quebec, Manitoba and Yukon Territory, although deposits 
are also known iii the Maritime Provinces and in the 
Canadian Arctic. The total output In recent years has 
averaged between fifty and sixty thousand tons of blister 
copper and copper matte per annum, partly refined in 
Canada. 

The output of copper contained In ore In Canada during 
1925 is estimated at ii 1,417,703 lb., valued at $15,645,274, 
compared with an output of 104,457,447 lb., valued at 
$13,604,538, during 1924. 

In a recent account dealing with progress In copper 
production in various parts of Cai^iada, A. Bulsson, of the 
Dominion Department of Mines, stated that operations 
had been started in British Columbia by the Consolidated 
Mining and Smelting Company of Canada, Limited, in 
the treatment of the ores whloh have accumulated at the 
Company’s smelter and of the concentrates received from 
the Allenby .plant near Princeton. After being idle for 
several years the latter property has been taken over by 
the Grarfby Consolidated Mining, Smelting and Power 
Company, Limited, which, with a milling capacity of 
2,400 tons a day, is already handling about 1,000 tons. 
The Granby Consolidated mines, smelter and mill at 
Anyox are also working steadily. Part of the ore goes 
direct to the smelter, and the balance is treated in the 
mill, which has a capacity of a thousand tons a day. 
The Britannia Mining and Smelting Company’s mines, 
and the mill at Britannia Beach, have also been operating 
regularly to the full milling capacity of 2,500 tons. Work 
has also been resumed at the Kamloops Copper Company's 
mine at Kamloops, and the smaller operators throughout 
the Province are also actively engaged. 

In the Sudbury region of Ontario great activity has 
persisted throughout the year. The nickel-copper ores 
of this area are mined, smelted and partly refined in 
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Canada^ The copper production derived from the 
treatment of the Sudbury ores will amount to about 
20,000 tons for 1925, two-thirds of which will have 
been refined in Canada, the balance being exported to 
the United States and Great Britain in the form of blister 
copper and copper-nickel matte. 

In Quebec, operations have been carried on by the 
Eustis Mining Company at Eustis, with an increased 
production due partly to the application of an Improved 
method of selective flotation for treating the copper ores. 
The very encouraging results met with in the development 
of the Rouyn area of North-Western Quebec, notably at 
the Horne, the Amulet and the WaitS properties, and the 
assurance of railway and good road facilities, indicate 
great prosperity for this new mining region. The copper 
ore discoveries have been accompanied by discoveries of 
Important deposits of gold and of zinc ores. The year 
1926 will probably witness the erection of a smelter and 
possibly milling plants, as well as the construction of a 
branch railway which will follow a line in proximity to 
the most important known deposits. 

The outlook for increased copper production from 
Canadian deposits is thus very encouraging. With copper 
at a reasonably high price, a renewal of operations is 
expected in the Pas mineral belt in Northern Manitoba, 
where large deposits have been proved, and it is thought 
that more intense prospecting and exploration throughout 
Canada will prove the existence of deposits as yet un- 
suspected. 


Nickel 

The nickel-mining industry of Canada continues to 
prosper, in spite of the reduced demand for the metal in 
recent years for naval construction. Large stocks of 
this metal were accumulated as a result of increased 
mining and smelting activity during the late war, and 
there was for some time serious reduction in output, from 
the record figure of 41,298 tons in 1918, to 8,613 tons in 
1921, and 7,856 tons in 1922. The nickel-producing 
companies wisely met this situation by spirited enterprise 
and large expenditure on research, as a result of which 
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it was proved that the peace-time use; cl are quite 

as important as are its war-time us output, as 

reported by the Ontario Deputy Mii Mines, rose 

to 37,704 tons of nickel in 1933 and , -ns in 1924. 

The output for 1935 is estimated at 32,700 tons. 

According to a recent report by A. H. A. Robinson, 
of the Dominion Department of Mines, whereas prior to 
the Washington Conference probably more m ’ per cent, 
of the nickel produced in Canada was used in e manu- 
facture of armour plates for warships, the larger part is 
now used in peace-time industries, notably as a component 
of ferrous and other alloys (especially nickel-steel) ; as a 
surface coating for other metals ; as a chemical or catalytic 
reagent ; and as pure malleable nickel for the manufacture 
of cooking utensils, dairy equipment, and innumerable 
similar articles made by rolling, forging, pressing or 
drawing the metal. 

At the present time two concerns are responsible for 
practically the entire output of nickel in Canada. These 
are the International Nickel Company, with mines at 
Creighton and Frood ; and the Mond Nickel Company, 
with mines at Levack andtGarson. The Mond Nickel 
Company is also developing the Frood Extension mine. 

The International Nickel Company refines its mattes 
It Port Colborne on Lake Erie and also exports a part of 
ts proSuct to Huntington, West Virginia, mainly for 
:on version into monel metal. The Mond matte is shipped 
o Swansea, Wales, for refining at the Clydach plant. 
The copper contained in the International matte is 
ecovered as metal, while the Mond method of treatment 
delivers the copper as sulphate. Important quantities of 
the precious and rare metals are recovered from the 
residues of the refining plants. 

According to the Deputy Minister of Mines, Ontario, 
the amount of these precious and rare metals recovered 
during 1925 from mattes treated in Ontario and Wales are 
as fellows : gold, 4,016 oz. ; silver, 134,390 oz. ; platinum, 
8,692 o2>. ; palladium, 7,856 oz. ; and other platinum 
metals, 432 oz., the aggregate value being $1,675,706. 

Canada is by far the largest producer of nickel in the 
world. Sudbury nickel-ore is being raised and smelted 
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at the rkte of ij mUlion tons per year. Moreover, her 
ore reserves, which are placed at 1 50 million tons, vastly 
exceed those of possible competitors. The possession 
of these large reserves and many other advantages gives 
the assurance that Canada will retain her predominance 
as the world’s chief producer of nickel for many years 
to come. 

Cobalt 

Taking into considers cion the near relationship that 
exists between nickel ani cobalt as metals, it is fitting 
that Canada should be the leading producer of cobalt, 
as she is of nickel, in spite of the fact that the conditions 
of occurrence of the two metals are different, and the 
localities of occurrence are separated, although they are 
both in Ontario. 

The output of cobalt^ in Canada has been obtained 
almost entirely from the silver-cobalt-nickel ores of the 
Cobalt area, which were discovered in 1903 during the 
construction of the Timiskaining and Northern Ontario 
Railway. At the present time the only company on the 
American continent engaged in the reduction of these 
ores is the Deloro Smelting and Refining Company, Ltd., 
which operates a completely equipped plant 'at Deloro, 
Ontario, where it produces cobalt metal, oxides and salts. 

Cobalt metal is employed in making a cobalt-chromium- 
tungsten alloy which is used extensively for making cutting 
tools. It is also used in making certain kinds of tool- 
steels and magnet-steels. The oxide and numerous salts 
made from the oxides find application in the ceramic and 
enamel industries and in the manufacture of various pig- 
ments. Cobalt salts are also used in electro-plating. 

The Bureau of Mines for Ontario reports that the 
output of cobalt for 1925 was as follows : metallic cobalt, 
331,825 lb. ; cobalt oxide, 575. S8o lb. ; cobalt salt and 
mixed oxides, 265,384 lb. ; cobalt in residues exported, 
293.473 lb. The amount of cobalt in products marketed 
during 1925 is reported as 1,116,492 lb., valued at 
$2,328,517, compared with 948,704 lb., valued at 
$1,662,526, in 1924. 

It is of interest to note, in connection with the fact 
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that Canada has for some years been the chief sburce of 
cobalt, that considerable developments have taken place 
in the production of cobalt from cobaltiferous copper 
ores in the Belgian Congo. It is reported that the Union 
Minibre de Haut- Katanga has supplies of raw material 
sufficient to enable them to control the world’s markets. 
On this account there is some uncertainty as to output 
and prices of cobalt in the near future. 

Asbestos 

Canada Is the leading producer of asbestos, having 
supplied between eighty and ninety per cent, of the 
world’s requirements during 1925. The remainder of the 
world’s output was chiefly from countries of the British 
Empire, notably Rhodesia, Union of South Africa and 
Cyprus. The only other country of much importance as 
an asbestos producer is Russia, which country is slowly 
recovering its pre-war position in the industry. 

Asbestos mining in Quebec has grown from small 
beginnings in 1 880, until it is now one of the most important 
of Canada’s non-metallic mineral products. Canadian 
shipments for 1925 amounted to 259,037 tons, valued 
at $,8,995,854, as compared with 201,557 tons, valued at 
$6,7 1 0,830, ‘in 1924, 

The .asbestos is of the chrysotile variety, and is mined 
in the eastern townships of Quebec, the chief mines being 
those in the townships of Broughton, Thetford, Ireland 
and Coleraine. According to A. H. A. Robinson, of the 
Dominion Department of Mines, most of the output is 
exported in the unmanufactured condition, chiefly to the 
United States ; but there are now several plants for the 
manufacture of asbestos goods in Canada, and there will 
probably be a gradual diminution in the proportion of the 
output for manufacture abroad. 

Until recently, the asbestos industry in Quebec has 
been handicapped to some extent by strife between the 
various producing companies. A move was made lately, 
however, to promote co-operative action, and a number 
of the more important companies have merged their 
interests, which will be controlled in future by “ The 
Asbestos Corporation, Ltd.” As a result of this merger 
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it is expected that the corporation will be in a position 
to centralise control, regulate output and effect economies 
generally. 


Oil Development in Alberta 

According to H. S. Hume, of the Geological Survey 
Branch of the Canadian Department of Mines, prospects 
for the development of oil production in Alberta have 
recently appeared more promising than at any previous 
time, as indicated by the geological conditions and present 
production in the Turner Valley field, south-west of 
Calgary, and in the Wainwright field, 120 miles east of 
Edmonton. 

Oil has been struck in three wells at Wainwright, 
and one of these three wells has been producing satis- 
factorily. A geological study of the structure in the 
Wainwright field indicates possibilities of greater produc- 
tion from deeper horizons, and it is expected that drilling 
will be carried on to test these possibilities. 

A small quantity of light oil has been produced by 
the Turner Valley or Sheep River field for several years ; 
and toward the end of 1924 there was discovered in one 
well a strong flow of wet gas at a depth of 3,740 feet. The 
well could not be completely shut in becalase of the 
excessive pressure, and the gas is therefore allowed to 
flow at the rate of 17 million cubic feet a day. Two 
separators have been erected on the pipe line to extract 
gasoline from the gas, and during the first six months of 
1925 the well produced 423 barrels of gasoline a day. 
The gasoline is treated at Calgary and the erection of a 
scrubbing plant to treat the gas was recently under con- 
sideration. Other wells have been drilled in this field 
with satisfactory results, which have given much impetus 
to the search for other favourable drilling sites, and it is 
expected that the amount of exploratory work will increase 
at an early date. 

Tests are being made in other parts of the Pro^'ince. 
At Medicine Hat the Roth well was being drilled recently, 
and the Medicine Hat-Redcliffe area has produced a large 
amount of gas for industrial and domestic use. Much 
drilling' has been done in Southern Alberta following the 



io6 BULLETIN OF THE IMPERIAL INSTITUTE 


discovery of oil a few years ago in the Kevin-Sunburst 
field of Montana, in the United States, close to the Inter- 
national boundary, but no commercial products have yet 
been found. 

There is a vast area of possibly oil-bearing territory in 
Canada as yet undrilled, mainly in the prairie provinces 
and in the Mackenzie River basin. In 1920 oil was 
struck in a bore-hole 45 miles below Fort Norman on the 
Mackenzie River. 


Other Minerals 

Other important minerals produced in Canada include 
coal, mica, felspar arid talc or soapstone. 

Canada’s coal resources, which are chiefly situated in 
Alberta, and which include lignite, bituminous coal and 
anthracite, are immense, and in 1913 were estimated 
at 1,234,000 million tons. Of this total, the amount of 
the better grades — ^bituminous 'and anthracitic coals — 
was 268,000 million tons. This is only exceeded by the 
reserves of the United States and China. 

As regards mica, Canada shares with India the responsi- 
bility for the most important part of the world’s output. 
Canada produces the variety of mica known as phlogopite, 
or amber mica, which is softer, more flexible and a better 
insulator than muscovite or white mica found generally in 
other countries. 

Canadian felspar is a valuable raw material for ceramic 
work, being of high grade and of uniform potash content. 
It is mined on an important scale in Ontario, but it occurs 
also in Quebec. 

Canada also produces talc on an important scale, 
being the chief producer of this mineral in the British 
Empire. The mineral is found in Ontario, Quebec, Nova 
Scotia and British Columbia ; but the output is chiefly 
at Madoc in Hastings County, Ontario, where fine white 
talc of the highest grade is produced. 
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NOTES 

B6ceiit Minsr^ Discoveries and Developments in the Gold 
Coast Colony. — Important work has been carried on for 
some years past by the Geological Survey of the Gold 
Coast Colony, British West Africa, under the Director- 
ship of A. E. Kitson, C.M.G., C.B.E., with substantial 
practical results. Prominent among these results are the 
discoveries of deposits of manganese ore, diamonds and 
bauxite. 

The deposits of manganese ore were discovered by 
the Survey in 1914, but were not developed until 1916, 
in which year 4,016 tons were exported from Insuta, 
followed by 29,534 tons in 1917, In the last two or three 
years there have been large increases in the amount 
exported, the experts in 1924 amounting to 233,401 tons. 
The ore of the Insuta-Dagwin deposits is of good quality 
and is specially suitable for the manufacture of ferro- 
manganese. Much of it is of the exceptionally high grade 
required by the chemical industry. The analysis of the 
average ore is as follows :* 

Per cent. 

Manganese • . • 50 to 53 

Iron . , . , 2 „ 4 

Silica . . . . 3 „ 7 

Phosphorus . . . o-i „ 0*12 

These deposits are now being actively worked by the 
African Manganese Company, the present rate of output 
being about 360,000 tons per annum. It is estimated that 
the exports for 1925 from the Insuta mine will amount to 
about 330,000 tons. The total amount of manganese ore 
exported from Insuta since 1916, up to and including 
1924, is reported as 579,170 tons, valued at ;£i ,074,500. 

Diamonds were discovered in the Gold Coast by the 
Greological Survey in 1919 at Abomoso, near the Birim 
River in Akim Abuakwa, and diamond mining has been in 
operation in the Birim Valley since that year. The total 
recorded yield of diamonds to August 1924 is 64,732 
carats, valued at £, 79 , 606 , and that to the end of June 1925 
is 115,000 carats, valued at £i53>947» increase of 77 per 
cent, by weight and 93 per cent, in value in ten months. 
The diamonds are of alluvial origin. Most of them are 
very small, but many of them are from | to J carat, and a 
few larger, of good quality, have been found. The largest 
reported was 9 carats, but was a poor stone. The gems 
have a ready sale, as most of them, although small, are of 
very good quality. 

The Geological Survey has discovered several large 
deposits of bauxite in various parts of the Colony and 
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Ashanti. The principal deposits are those on Mount 
Ejuanema, Kwahu, and on Mounts Supirri, Ichinniso and 
Kanaiyeribo, near Sefwi Bekwai, all in the Colony. The 
deposits occur chiefly on the summits of the highest 
flat-topped mountains in the country, where they form 
caps from ten ft. to upwards of forty ft. in thickness. The 
quantity of bauxite available on Mount Ejuanema alone 
is estimated at four million tons. The mean of the 
analyses of 1 98 specimens from /different parts of the western 
half of the summit of Ejuanema gives 6o«66 per cent, of 
alumina and 0-88 per cent, of silica. As regards transport 
facilities, the top of Mount Ejuanema is about i J miles in 
a direct line from Nkawkaw railway station, which is 1 1 1 
rniles distant from the port of Accra by rail, and 249 miles 
distant from Sekofldi via Kumasi. The recent develop- 
ments in the utilisation of bauxite for the production of 
lime-alumina cement, and the possibility of the production 
of this cement for use in the Gold Coast Colony and other 
parts of West Africa, make these Gold Coast bauxites 
very interesting from the commercial point of view, quite 
apart from the fact that they Sre of high-grade quality 
as aluminium ores. Investigations are now being made 
by the Survey for the purpose of ascertaining whether 
suitable deposits of limestone are available for use together 
with the bauxite for cement production. 

For further particulars \)n these and other aspects 
of mineral developments in the Gold Coast Colony, readers 
should consult a recentl}’’ published Bulletin (No. i) of the 
Gold Coast Geological Survey, entitled, “ Outlines of the 
Mineral and Water-power Resources of the Gold Coast, 
British West Africa, with Hints on Prospecting,” by 
A. E. Kitson. This bulletin is obtainable from the London 
Office of the Gold Coast Geological Survey on application 
to the Director at 29, Alfred Place, South Kensington, 
London, S.W.7 (price is. 2d., post free). 

Canadian Hydro-electric Power Developments daring 1925. — 

According to information received from the Office 
of the High Commissioner for Canada, the Dominion 
Water Power and Reclamation Service of the Department 
of the Interior of Canada has prepared a bulletin giving a 
review of hydro-electric and water-power development in 
Canada during 1925, which shows a record degree of 
activity in this important industry, the increase in the 
total installation far exceeding that of any previous year. 
Approximately 719,000 horse-power was added during the 
year, bringing the total installation in the Dominion to 
4,290,000 horse-power. 
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This ^lew development represents a direct Investment 
of at least $70,000,000 without regard to new capital 
required in the application of the power. Projects 
approaching completion will add more than 250,000 h.p. 
early in 1926, while others already commenced or in 
imminent prospect promise a substantial increase in 
installation in the next few years. 

Not only was 1925 of outstanding interest on account 
of the large increase In installed capacity, but it marked 
the bringing into operation or completion of a number 
of large projects which have been under active construction 
for the past few years. 

Quebec led with a total new installation of 439,000 
h.p. This increase is largely accounted for by the 360,000 
h.p. initial installation of the Duke-Price Power Company 
at Isle Maligne, on the Saguenay River, to which an 
extension of 480,000 h.p. was begun recently and was ex- 
pected to be completed in February. Other projects include 
that of the Aluminium Corporation on the Saguenay, 
where an ultimate develojynent of 800,000 h.p. is proposed, 
and that of the International Paper Company at Chelsea, 
on the Gatineau River. 

In Ontario, the total installation for 1925 was about 

200.000 h.p., for which the Ontario Hydro-electric Power 
Commission was largely responsible. The Queenston- 
Chippawa plant was brought* to its complete capacity of 

552.000 h.p. by the addition of two 55,000 h.p. units; and 
the 75,000 h.p. plant at Cameron Falls, on the Nipigon 
River was also completed. Other developments Include : 
the 24,000 h.p. extension to the Island Falls plant'on the 
Abitibi River by the Abitibi Power and Paper Company ; 
and the 17,000 h.p. development of the Keewatin Power 
Company at the Lake of the Woods. 

In British Columbia, about 59,000 h.p. was added to 
the installations. The British Columbia Electric Railway 
Company has announced a development on the Bridge 
River, to start probably in 1927, with an installation at the 
outset of 54,000 h.p. and the ultimate development of 
nearly 700,000 h.p. In Manitoba, the City of Winnipeg 
added 21,900 h.p. to its plant on the Winnipeg River, and 
let two more contracts for two further units for 1926 
delivery. 

In the Maritime Provinces many extensions and new 
plants are in prospect. The most important of these is at 
Grand Falls on the St. John River, in New Brunswick, 
which is now engaging the attention of the Provincial 
Government. , , , , . , 

The bulletin mentioned above records with a brief 



no BULLETIN OF THE IMPERIAL INSTITUTE 


description all the more important power devdopments 
under construction during 1925 in each of the Canadian 
provinces. Copies may be obtained free of charge on 
application to the High Commissioner for Canada, Canadian 
Building, Trafalgar Square, London, S.W.i, or to the 
Director of the Dominion Water Power and Reclamation 
Service, Ottawa, Canada. 

The Petroleum Position in the United States. — ^The large 
consumption of petroleum and its products in the United 
States and the increasing use of these for fuel require- 
ments continue to stimulate much public interest 
in that country as to the reserves available and the need 
for the discovery, if possible, of new sources of supply. 
Research on this ' subject has recently received much 
stimulus from the munificence of John D. Rockefeller, who, 
by making a grant of $250,000, has initiated a fund for 
promoting scientific research in petroleum. The Universal 
Oil Products Company of Chicago is reported to have 
followed Rockefeller’s example and has subscribed a 
similar amount to the fund, which will be administered by 
the American Petroleum Institute. Much interest is being 
displayed in this subject by all parties responsible for the 
production of petroleum in the United States, and as a 
result of the efforts now b^ing made, a large amount of 
information is likely to be obtained during the next 
few years as to petroleum reserves in the United States and 
the possibility of tapping new sources of supply in that 
country. Meanwhile, much interest attaches to a report 
made Vecently to the American Petroleum Institute by a 
specially appointed Committee and published under the 
title of “ American Petroleum Supply and Demand ” 
(New York and London, McGraw-Hill Book Company 
Inc., 1925). The conclusions of the committee are stated 
to be based on the best information obtainable, within and 
without the industiy, and are summarised as follows : 

1. There is no imminent danger of the exhaustion of 
the petroleum reserves of the United States. 

2. It is reasonable to assume that a sufficient supply 
of oil will be available for national defence and for essential 
uses in the United States beyond the time when science will 
limit the demand by developing more efficient use of, or 
sjjJjstitutes for, oil, or will displace its use as a source of 
power by harnessing a natural energy. 

3. Current supply and demand cannot stay in balance, 
since the amount of both supply and demand is con- 
stantly changing. Generally, current supply will exceed 
or be less than current demand, creating surplus or short- 
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age ; either condition will be reflected in price, but price 
will in time correct either condition. 

4. Petroleum recoverable by present methods of 
flowing and pumping from existing wells and acreage thus 
proved amounts to five billion, three hundred million 
(5,300,000,000) barrels of crude oil. 

5. It is estimated that after pumping and flowing there 
will remain in the area now producing and proved twenty- 
six billion (26,000,000,000) barrels of crude oil, a consider- 
able portion of which can be recovered by improved and 
known processes such as flooding with water, the intro- 
duction of air and gas pressure and mining, when price 
justifies. 

6. Improved methods of deep drilling below oil sands 
now producing will disclose in many ’areas deposits not 
hitherto available, which will be tantamount to the 
discovery of new fields. Improved methods of producing 
have been perfected which will make possible recovery of 
oil from these lower levels. The limit of deep drilling 
has not been reached. « 

7. The major oil reserves of the United States lie in 
some one billion, one hundred million (1,100,000,000) 
acres of lands underlain by sedimentary rocks, and not 
fully explored, in which geology indicates oil is possible. 
With extended search new supplies will be found therein. 

8. The nation has an aaditional reserve in the vast 
deposits of oil shale, coal and lignites, from all of which 
liquid fuel and lubricants may be extracted if and when the 
cost of recovery is justified by the price of these products. 
These deposits are so huge that they promise,* under 
conservative estimates, an almost unlimited supply. 

9. While this report is confined to the petroleum supply 
and demand within continental United States, the import- 
ance of imports cannot be ignored. Countries to the south 
are known to have large petroleum resources, for the output 
of which the United States is a natural market and the 
supply therefrom must inevitably have its influence on the 
consumption of American reserves. 

10. The availability of future petroleum supplies from 
the vast area of land mentioned above depends upon 
adequate incentives to the exploration which in the past 
has given the nation a sufficient supply of petroleum, in 
peace and in war, throughout the history of the oil industry, 
from its inception in 1859. 

There must be : 

(o) Security in the ownership -of oil lands and of 
the right to lease. 

(b) Conditions of exploration and development by 
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owners or lessees permitting exercise of initiative, 
liberty of action, the play of competition and the free 
operation of the law of supply and demand. 

(c) Prices that will provide a return to producers, 
refiners and distributers commensurate to the risks 
involved and the capital invested, 

1 1 . The supply of petroleum will be made to go much 
further through more efficient * utilisation. Automotive 
experts state that the mileage of the motor-car per gallon 
of gasoline may be doubled through structural mechanical 
changes, when price justifies such changes. Improved 
mechanics will also result in smaller consumption of lubri- 
cants. 

12. Through improved methods, principally the process 
known as “ cracking,” the refining branch of the industry 
has already increased the yield of gasoline, now the major 
product of petroleum. Through further improvements 
and extensions the supply of gasoline will be augmented 
still further by the “ cracking ” of fuel oil. In consequence 
the supply of fuel oil will be cbrrespondingly diminished, 
thus eventually removing fuel oil from competition with 
coal. 

13. Waste in the production, transportation, refining, 
and distribution of petroleum and its products is negligible. 
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ABSTRACTS OP RECENTLY PUBLISHED LITERATURE 
ON MINERAL RESOURCES 

The follomng abstracts of the more important recently 
published papers and reports on mineral resources relate 
more particularly to the resources of the Dominions, Colonies 
and India. The Imperial Institute accepts no responsibility 
for the opinions expressed by the authors of the papers and 
reports referred to in these abstracts. 

METALS 

Aluminium and Bauxite 

Canada. — The metal-production plairt of the Aluminium 
Corporation of Canada at Chute k Caron Falls, on the 
Saguenay River, Quebec, is expected to be completed 
towards the end of 1928. The hydro-electric equipment 
being installed wDl consist of ten 80,000 h.p. turbines, 
and twenty steamboats will be operating on the Saguenay 
River to meet the requiaements of the company. The 
bauxite required will all be brought from British Guiana. 
It is expected that 8,000 men will be employed. 

Antimony Oxide 

Recent Improvements in, the manufacture of white 
antimony oxide (Sb.Os) have led to its increased use as a 
paint material. According to J. G. Bearn in the Chemical 
Age ( 1925 , 13 , Aug. 22 , p. 189 ), variations in colour and 
texture have hitherto militated against its use as a pig- 
ment. Now, however, oxide of antimony, is obtainable 
that is entirely suitable for use in paint manufacture as 
regards colour, texture and body. This oxide has a 
specific gravity of about 5*4 and makes a paint approxi- 
mating in body to that of white-lead paint. Antimony 
oxide paint is non-poisonous. It differs from ordinary 
paints in that it is acidic and has no drying effect on linseed 
oil. It has been found that the addition of from 10 to 
25 per cent, of zinc oxide, with about 2 per cent, of cobalt 
linoleate drier, gives remarkably good results in gloss and 
hardness of film on drying. 

Another use of antimony oxide is referred to in the 
Chemical Trade Journal and Chemical Engineer (1925, 
W, Sept. 25 » p. 356). Investigations have been madefy 
Wohlgemutlx and Rewald into the use of antimony oxide 
in the enamelling industry, where it has largely replaced 
tin oxide in recent years. Experiments on various frits 
niade from a commercial oxide free from arsenic, lead, 
paiium and zinc, led them to the conclusion that such an 
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oxide is absolutely innocuous even when forming part of 
glazes on cooking utensils. 

Arsenic 

In Engineering and Mining Journal-Press (1925, 180 , 
Nov. 14, pp. 76 $- j ‘ j 2 ), E. H. Robie describes at length the 
mining, concentration and sublimation treatment at the 
Jardine Mine, Montana. The • minerals of economic 
importance are gold, arsenopyrite and scheelite, occurring 
as lenses in mineralised shear-zones in folded Pre-Cambrian 
schist. The scheelite is not being recovered at present. 
About 22 $ tons of ore are mined per day, averaging about 
$6.33 per ton in gold and 4-91 per cent, of As,Oj. This 
is crushed in stamp batteries ; it is then passed over 
amalgamating tables and is afterwards treated by froth- 
flotation machines. The concentrates are sent to tables 
(chiefly to break down the froth) and then to settlers whence 
they are conveyed to McDougall furnaces, the temperature 
of which is very closely controlled. The sublimed arsenic 
is collected in suitable chambers and flues. It is either 
sold in this crude form or resublimed in reverberatory 
furnaces. Details of furnaces, collecting chambers and 
costs are given. 

The manufacture of arsenical insecticides is described 
by C. W. Drury and C. W. Simmons in Canadian Chemistry 
and Metallurgy (1925, 9 , Aug., pp. 179-182). Calcium 
arsenate appears to be most successful in attacking 
the boll weevil and its use is rapidly extending in that and 
other directions. Data relating to the arsenic percentages 
and comparative costs of the different insecticides on the 
market are shown in the following table : 


Product. 

Miaimum arsenic 
content. 

Cost per lb. of 
product. 

Cost per lb. of 
As. in cents. 

Volume in cob. 
in. per lb. of 
piroduct. 

Calcium arsenate . 

a; 

12 

44 

80-100 

Lead arsenate 

20 

20 

ZOO 

70 

Paris green . 

41 

30 

73 

15-ao 

Sodium arsenate 

36 

12 

33 



The world’s potential production of white arsenic 
is estimated by M. Pagezy, in Annales des Mines (1925, 
WI, Ser. 12, No. 6, pp. 37 S- 407 )» at about 42,000 metric 
tons. In an interesting article on the arsenic market 
and French production, he points out the danger of 
expecting too great an expansion in the use of insecticides, 
as they tend to eliminate the insect attacked altogether, 
thus reducing the necessity for their use. This has been 
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well illustrated in the case of the boll weevil in the United 
States cotton fields, where liberal use of insecticides in 
1924, together with more favourable climatic conditions, 
resulted in very little calcium arsenate being manufactured 
for this purpose in 1925 (U.S. Dept. Comm. Circ. : Arsenic 
in 1925)* 

Copper 

Canada. — The Flin Flon property in northern Manitoba 
is to be developed on a large scale. A mill and smelter 
are to be built as well as a hydro-electric power station on 
the Churchill River. The branch line of the Canadian 
Pacific Railway, now terminating at Nipawin, Saskat- 
chewan, is to be extended 1 3 1 miles eastwards to Flin Flon. 
A total expenditure of $24 million is ^aid to be contem- 
plated. {Eng. Min. Journ.-Press, 1925, 120, Dec. 26, 
p. 1027.) 

, The refinery built by the British- American Nickel 
Company, Limited, at Deschenes, Quebec, has been 
purchased by the Consolidated Mining and Smelting 
Company of Canada. It is presumed that the plant will be 
adapted as a customs smelter for the copper-gold ores of 
the Rouyn district. {Metal Bull,, 1925, Dec. ii, p. 5.) 

Gold 

Gold Coast Colony. — ^Some promising results of prospect- 
ing, which were referred to in the annual report of Fanti 
Consolidated Mines, Ltd., dated February 10, 1926, have 
recently been obtained on the boundary between East 
and West Akim, Gk)ld Coast Colony. The occurrence 
is a zone containing auriferous quartz which has been 
traced S.W. to N.E. for 30 miles, there being apparently 
very large sections of gold-bearing quartz. At Akokoaso, 
quartz lenses have been opened up to depths of 50 to 80 ft., 
by II shafts along a line for about 500 yd., the average 
value at the bottoms of the shafts being stated to be at 
least 2 oz. gold per ton, over a width of not less than 
6 ft. At Kwae, 10 miles farther north, some auriferous 
quartz lenses 500 yds. north-east from some old native 
workings have been tested over a length of 1,000 ft. by 
means of trenches and in 3 shafts to a depth of 26 ft., and it 
is stated that the average value of the ore at the bottoms 
of the shafts is also well over 2 oz. gold per ton. 

Cwuida. — ^According to the Mining Journal (1925, 
886) and the Canadian Mining- Journal (1925,. 47 » 
W62), the Red Lake area, in the western part of the 
Patncia district of north-west Ontario, was the scene of 
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important gold discoveries in the autumn of igcs. Red 
Lake is about 30 miles east of the Manitoba boundary, 
and about 180 miles north of the Canadian National 
Railway. The area has been known since D. B. Dowling 
inspected it in 1893. E. L. Bruce surveyed the locality 
in 1922 and the results of his examination with a map were 
published in the 33rd Annual Report of the Ontario Bureau 
of Mines, 1924, Part IV, The Howie-Red Lake Syndicate 
of Haileybury, Ontario, after two months’ prospecting, 
found gold in September last in an ore channel of quartz 
and sericite-schist from 40 to 70 ft. wide, about 15 chains 
to the south of the lake. The rock formation in the vicinity 
of Red Lake consists of sedimentary rocks, greenstone, 
granite-porphyry and granite, and is stated to be similar 
to that of Porcupirih. 

The ore channel was traced for several hundred feet 
by stripping, and 60 channel samples yielded on an average 
$7 in value per ton. Richer ore was found in a parallel 
vein to the north. 


hot. • 

United Kingdom. — ^The oolitic iron ore of Kent, Which 
occurs in the Corallian Beds of the Jurassic System 
has been described in the publication. Iron Ore, Part I 
(1922) of the Imperial Mineral Resources Bureau (p. 71). 
First discovered at the base* of Shakespeare Cliff, Dover, 
subsequent borings and shaft-sinking towards Folkestone 
showed that the deposits covered 20,000 acres and 
contained 100 million tons of ore. An analysis of the ore 
gave : "iron, 32-20 per cent. ; manganese, 0*129 cent. | 
phosphorus, 0*401 per cent.; sulphur, 0*055 per cent.; 
and’ arsenic, 0*007 pcr cent. The loss on calcining was 
19*40 per cent, and the specific gravity, 2*88. 

In connection with the large-scale development of the 
Kent coal-field, referred to on page 123, A. E. Ritchie (/row 
and Coal Tr. Rev,, 1926, 112, Feb. 26, p. 380) points out 
that with a 30 per cent, iron content there are 30 million 
tons of iron in the ore. The Pearson and Dorman Long 
interests, which are about to develop a large portion of 
the Kent coal-field, will also develop and exploit the iron 
deposit, first from the Shakespeare pit. Blast furnaces 
will be built nearby, and foreign ores will be imported 
-through Dover for blending purposes. 

Lead 

Australia. Queensland, — In Chemical Engineering and 
Mining Review (1925, 18 . Dec. 5, p. 102), particulars are 
given of four main haulage shafts that are being sunk by 
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Mount Mines, I-td., in various sections of the property. 
Thtee of these are vertical, while the fourth is on the incline. 
All are.intended to go to a depth of about 300 ft. Boring 
is being conducted also to test the lode channels down to 
1,000 feet. In the issue of the same paper for November 
1925 it is reported that a bill has passed the Queensland 
Legislature for the construction of a railway to the field. 
The ore probabilities of the field have been estimated by 
the Government Geologist at 20 million tons. The two 
principal companies opening up this field have now com- 
bined, thus ensuring economical development. 

Western Australia . — Developments on a galena lode 
at Braeside, in the north-west of the State, are promising, 
according to the Industrial Australian at^d Mining Standard 
(1925, 74, Nov. II, p. 649). A first shipment of 14 tons 
of ore has been made, containing 80 per cent, of lead and 
9J oz. of silver per ton. 


Lithium ' 

Canada. — Some further* information on the recently 
discovered deposits of lithium minerals near Lamprey 
Falls, S.E. Manitoba, which has been referred to in this 
Bulletin (1925, 23, 498), is given in an article by J. F. 
Wright, of the Geological Survey of Canada. The only 
deposit which has been developed up to the present is 
about one mile south of Winnipeg River and 10 miles 
east of Pointe du Bois. There is an outcrop of massive 
Icpidolite (lithia mica), but lately spodumene (lithium- 
aluminium silicate) and amblygonite (lithium-alunainium 
phosphate), with other rare minerals, have been dis- 
covered. It has been found that these lithium minerals 
occur in pockets and lenses in the central part of a body 
of pegmatite, which is exposed for 125 ft. in a general 
E. and W. direction, with an average width of 80 ft. It 
has been estimated that for every 10 ft. of depth of the 
area shown by these dimensions there are recoverable 
2,500 to 3,000 tons of material containing 4| per cent, 
lithia (LigO). To the south of the pegmatite are two lenses 
of lepidolite in which for each 10 ft. of depth is about 540 
tons of material containing nearly 4 per cent, lithia. As 
only O' I per cent, ferric oxide is present in this mica, 
it will probably be suitable for making opaline, white and 
flint glass. Amblygonite (9 per cent. Li,0) and small.Sf'^ 
amounts of spodumene (4 to 6 per cent. Li,0) are the 
minerals from which are derived the lithium salts used 
chiefly in certain storage batteries, but also for medicine, 
photography, fireworks, etc., whilst lepidolite is used 
(tlmost entirely in making special kinds of glass. 

% 
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Manganese 

Union of South Africa. — ^According to the Mining 
Journal (1926, 152 , Feb. 6, no), a discovery of manganese 
ore was recently made in the Postmasburg district, of 
Barkly West, north-west of Kimberley. The deposit occurs 
in the Dolomite Series, exhibits a prominent outcrop along 
a series of hills running for many miles, and is considered 
to be one of the largest known. 

So far, little work has been done in depth. A certain 
amount of ore with a very low iron content and with 
81 per cent, manganese dioxide has been found which may 
prove suitable for chemical purposes, but the great bulk 
of the deposit contains ore of commercial grade. 

It is considered that mining, sorting and loading can 
be carried on at small cost, and with a short railway 
connection to Winter’s Rush, west of the Vaal River, the 
ore could be sent to Capetown, 700 miles away, for ij 
shillings per ton, or to Luderitz, South-West Africa 
Territory, for 20 shillings. 

Western Australia. — It is reported that a limited 
company has been floated in Perth to acquire from the 
General Chemical Supply Co., Ltd., the manganese ore 
deposits at Horseshoe, near Peak Hill, Western Australia, 
and to connect them by rail with Meekathara. The deposits 
are said to contain not less than i J million tons of ore of 
good marketable quality, easily obtained by open excava- 
tion {Chem. Eng. and Min. Rev., July 5, 1925, p. 402). 

Nickel 

Canada. — ^The first claims staked primarily for nickel 
values in British Columbia are described by C. E. Cairnes 
in the Summary Report of the Geological Survey of Canada 
(1924, Pt. A, pp. 100-105). They are in the basin of 
Emory Creek, in the Yale Mining Division, about 7 miles 
from Choate Station, on the Canadian Pacific Railway, 
which is 95 miles from Vancouver. The deposit is some- 
what analogous, in both its mineral and geological 
features, to occurrences in Alaska, at Sudbury in Ontario 
and in other parts of the world. It forms the face of a 
reddish bluff, high up on the southern slope of the basin, 
■tensisting of nearly solid sulphide minerals, 30 ft. high and 
75 ft. across. In order of abundance these minerals are 
pyrrhotite, pentlandite, chalcopyrite and magnetite. 
Pyrrhotite is by far the most abundant, the pentlandite 
being disseminated through it in minute grains difficult 
to distinguish in hand specimens. A sample over 45 ft. 
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of the cfeposit assayed a trace of gold, 3-6 dwt. silver per 
ton of 2,000 lb., 0-58 per cent, copper and 1*67 per cent, 
nickel. As, however, the surface of the deposit everywhere 
shows evidence of leaching and oxidation, the true values 
can only be determined by development in depth. The 
district is underlain chiefly by batholithic rocks having an 
average composition of quartz-diorite or basic granodiorite. 
These show some foliation, but their general structure is 
massive. They are in contact near the nickel deposit with 
a coarsely crystalline basic intrusive that has an average 
width of about 300 yds., and is probably a large dyke. This 
varies in composition from a rock composed almost entirely 
of sulphide minerals segregated with crystals of h5rpersthene, 
i.e. the nickeliferous deposit, to one ki which hornblende 
is the chief constituent and sulphides are merely accessory. 

Platinum and Allied Metals 

Union ol Sooth Africa. — ^The result of milling and 
concentrating 367 tons erf platinum ore in a pilot plant 
on the Onverwacht farm in the Lydenburg district of the 
Transvaal was the recovery as a concentrate of 156 oz. of 
platinum metals, which was sent to England for refining. 
The plant was running between January 13 and 31 for 
this output. The value of Jhe tailing has not yet been 
published, so the percentage extraction cannot be calcu- 
lated. 

Aostralia. — ^The areas in Tasmania in which osmiridium 
has hitherto been won are almost all in the west, in ra tract 
of country extending in a N.W. direction from Dundas to 
Heazlewood. In 1925, two fresh discoveries were made, 
one in the south of the island at New River and the other 
at Adams River, west of Fitzgerald, ;£93,ooo worth of 
osmiridium having been recovered there by the end of the 
year. This latter occurrence is in an area about 10 miles 
long and two miles broad between Saw Back Range and 
Ragged Mountain Range. The locality is not easily reached, 
being twenty-eight miles west of Fitzgerald, the first 
twenty-two miles of which can be traversed by pack horses, 
but the last six miles is so swampy that men have to carry 
their supplies themselves. The Government Geologist, A. 
McIntosh Reid, has recently reported on the field, which., 
is a broad glacier valley, along the broad bottom of 
which, since the Pleistocene glaciation, sediments of sand- 
stones and consolidated gravels have been deposited. 
Below these are pale-green sandstones, presumed to 'be 
Permo-Carboniferous, which McIntosh Reid considers the 
most favourable matrix for osmiridium, the original source 
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of which is the serpentinised rocks bronzitite and pdridotite. 
These in some cases are quite fresh and unaltered, whilst in 
others they are completely altered into serpentine. The 
pale-green sandstones appear to be the result of wafer 
action on the serpentine and on quartzites in the neigh- 
bourhood. 


Tin 

United Kingdom. — ^The revival of the Cornish tin 
mining industry is the subject of three interesting articles 
by D. Wylie King in the Financial limes (1926, Jan. 21, 
25 and 27). It is stated that 24 mines, employing 2,500 
men, are now ip operation and that there is no apparent 
reason why the industry should not soon regain the 
prosperity of pre-war days. Substantial sums have been 
guaranteed under the Trades Facilities Act and money 
for requisite development is now being obtained more 
easily. In 1925, the East Pool and Agar mines produced 
900 tons of tin concentrates ; South Crofty produced 750 
tons ; and regular returns are' being made by Geevor, 
Levant, Tresavean, Tincroft, Grenville Sands, Magdalene, 
Wheal Prosper and other mines. The current production 
of Cornwall is estimated to be at the rate of about 2,500 tons 
of refined tin per annum. The cost of fuel and materials 
has fallen and several mines would pay to work on a large 
scale even if the price of tin fell to £200 per ton. 

In the.Camborne-Redruth area four mines are regularly 
producing, viz. : East Pool and Agar, where nearly 500,000 
tons qf ore are practically in sight ; South Crofty, where 
important developments are taking place north of the 
main road from (^mborne to Redruth; Tincroft (Kings- 
down Tin Mines) ; and Tresavean. 

Nigeria. — ^A transitional stage is being reached in the 
Bauchi tinfields owing to approaching exhaustion of 
shallow rich deposits and the constant shortage of labour, 
accentuated by the large amount of railway construction. 
The railway from Port Harcourt will not reach Bukeru 
for two or three years, but when this is completed cheap 
coal and adequate labour should be available. Meantime 
an increasing amount of machinery is being installed for 
treatment of deeper ground. {Mining Journal, 1926, 
' 1 £ 62 , Jan. 9, p. 27.) 

Burma. — The Penang Gazette is quoted by the Malayan 
Tin and Rubber Journal (1925, 14 , Oct. 31, pp. 1269-70) 
as calling attention to satisfactory developments in the 
tin-mining industry of the Mergui Archipelago. A com- 
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pany has been formed in Melbourne to prospect on Lampi 
Island, and other islands have been reported upon favour- 
ably. Among these are Pulo Balu or Sir Joseph Banks 
Island, Pulo Badak or Sir William James Island, and Eyles 
Island. 

Preliminary tests at the Heinze Basin, about 60 miles 
north-west of Tavoy, indicate 15 million cubic yards of 
material averaging 31 1 ft. in depth and not less than | lb. 
per cubic yard. A dredge is to be set to work as soon as 
possible. {Commerce 1925, 81 , Sept. 26, p. 606.) 

Federated Malay States. — K summary of the results ob- 
tained by suction-cutter dredges, about the performance 
of which there has been some controversy, is given in the 
Mining Journal (1926, 152 , Jan. 9, p. 27). It is stated that 
this type has not yet been able to compete with the bucket 
type, chiefly owing to a less quantity of material being 
treated per unit of power consumed. Many new bucket- 
dredges are on order for Malaya, of which at least 16 should 
be in commission in 19*7. Opencast mining also shows 
increased activity, due to the saving in cost by substitution 
of oil-engines for steam and the rising price of tin. Con- 
sequently, ground has now become payable that could not 
be treated previously at a profit. 

Australia. — ^The Stanhills' tinfield, in the Croydon 
district of North Queensland, is reported on by E. C. 
Saint-Smith, Government Geologist, in Queensland Govern- 
ment Mining Journal (1925, 26 , Oct. 15, pp. 383-391). 
Work has recently been resumed in this tinfield* which 
extends along the Croydon-Esmeralda road from about 8 
miles south-east of Croydon to within 1 2 miles of Esmeralda 
homestead, on the watersheds of the Norman and Gilbert 
rivers. The discovery of lode tin on the Carron River, about 
22 miles north-east of Croydon, points to an area of about 
1,000 square miles over which tin-lodes may be expected 
to occur more or less sparsely distributed. Some alluvial 
tinstone is also found in the valleys. The lodes occur in a 
coarse grey granite grading into aplite and capped by 
sandstone on the hilltops. Quartz-felsites also occur. 
A number of prospects are described, particularly the 
workings on the Mauretania lode, where most of the recent 
work has been done. A shaft at this point has shown tb^ 
lode to be at least 7J ft. wide at a depth of 92 ft. and to 
average 1*74 per cent, metallic tin. The Department of 
Mines has granted a loan under the Machinery Advances 
Act for the erection of a treatment' plant. A five-stamp 
battery with concentrating tables, etc., is being erected. 
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Saint-Smith concludes that the geological conditions are 
distinctly favourable for the occurrence of payable ore- 
shoots. A fair amount of alluvial tin still remains to be 
won, but the future of the field depends upon the results 
t obtained from lode-mining. 

Rich amber tin-ore is reported to have been discovered 
in the Northern Territory, at a point 12 miles north-west 
of Tennant’s Creek, which is 500 miles south of the Kather- 
ine River and 650 miles north of Oodnadatta {Ind. Aus. and 
Min, Stan., 1925, 74 , Aug. 20, p. 240). 

Vanadium 

A new method of extracting vanadium has been devised 
by Rutger von Setli, {Eng. and Min. Journ.-Press, 1925, 
120, p. 51). The iron ores of Sweden, high in phosphorus, 
contain a small percentage of vanadium in the form of 
oxide. When these or similar ores are smelted in the 
blast furnace, nearly the whole of the vanadium goes into 
the pig-iron. 

In Seth’s new process, the pig-iron containing, say, 
0-2 per cent, of vanadium, is refined in an acid converter 
for 3 or 4 minutes until the vanadium passes into the slag. 
The metal is first poured, and the slag is collected after- 
wards, the pig-iron being refined in the ordinary way in a 
basic converter. The slag, ^i^hich will contain at least 
10 per cent, vanadic oxide, can then be reduced to 
vanadium or ferro-vanadium in a small electric furnace. 

According to Jarnkontorets Annaler, Seth’s new method 
of recovering vanadium from slag is about to be adopted 
by thd Domnarvet and Bangro iron smelters. The 
process may be adopted for vanadiferous minettcs or any 
products containing small percentages of vanadium. 
Incidentally, it should cheapen vanadium {Queensland 
Govt. Min. Joum., June, 1925, 26 , p. 219). 

NON-METALS 

Asbestos 

Canada. — Canadian Official Mining Notes (issued from 
the High Commissioner’s Office, London, Jan. 15, 1926), 
referred to the occurrence of asbestos of good quality at the 
head waters of Quoicek Creek, near Lytton, B.C. The 
^^e is described as long, soft and strong, occurring in a 
vein of considerable width which has been traced for several 
miles. 

Commenting on this report, the Resident Mining 
Engineer (B.C, Dept, of Mines) at Kamloops states 
{Asbestos, Jan. 1926, p. 38) that the occurrence has been 
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known for some years ; that while the serpentine formation 
is known to extend for a considerable distance, he is not 
aware that the continuity of the asbestos has been proved ; 
that the locality is inaccessible for the greater part of the 
year, being situated at an altitude of 6,000 ft. ; and that 
there would need to be very definite assurance of the exist- 
ence of a large deposit to compensate for the natural 
disadvantages of the locality. 

China Clay 

Canada. — h large deposit of clay, described as high- 
grade china clay, is the subject of an article by S. Hancock 
in Can. Min. Journ. (1925, 46 , Dec. 18 and 25, pp. 1149 
and 1 1 78). The deposit lies on the east bank of the Matta- 
gami River in Kipling Township, Ontario, about 32 miles 
N.W. of the northern terminus of the Timiskaming and 
Northern Ontario Railway. Overlain by a covering of 
from one to four feet of dense fire-clay and yellow sand, the 
deposit is reported to consist of high-grade kaolin mixed 
with quartz sand and some fragments of felspar. It is 
suggested that the depolit was formed in place by the 
kaolinisation of a quartz-felspar pegmatite, and that it was 
protected from erosion during the glacial period by its 
situation in a vast amphitheatre of rock, or alternatively, 
that the alteration has taken place in post-glacial times. 

Analysis of the clay washed from the sandy material 
gave in percentages in one case : silica, 49-40 ; alumina, 
35-79; iron oxides, 0-13; loss, 13-85. In anpther case 
analysis gave silica, 51-80 ; alumina, 35-20 ; iron oxides, 
0-21 ; loss, i 2-8 o . An immense amount of this ,clay is 
stated to be available, and the silica washed from it is also 
likely to be of considerable value {see p. 130). The 
Grovemment of Ontario is stated to be assisting in the 
development of these deposits. 

Coal 

United Kingdom. — ^The Kent coal-field has been de- 
scribed in the Imperial Institute monograph Coal (p. 24). 
Strahan estimates its area at 206 sq. miles, of which 56 
miles is under the sea and accessible. Mainly because 
of insufficient financial support, results of mining 
have so far been disappointing, but now an important 
development scheme for about 60 sq. miles of the field 
has been put forward by Messrs. Pearson & Son, Ltd., 
and Messrs. Dorman, Long & Co., Ltd., which will require 
an initial capital of about £7,000,000. Of this H.M. 
Treasury under the Trade Facilities Act has agreed to 
lend £2,000,000 for 30 years. The area to be developed. 
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roughly triangular in shape, is east of a line joining 
Canterbury to Dover. There are a number of boreholes 
in the area as well as the Snowdown, Tilmanstone, Guilford 
and Betteshanger collieries. In the first a 4 ft. S in. seam 
is being developed at 3,000 ft. depth. The second is 
producing about 4,500 tons of coal per week, while in the 
last, which is being developed on very modern lines, it is 
expected that coal will be reached by the end of 1 026. 

It is expected that 20,000 miners will ultimately be 
wanted in East Kent, and that as a result of various 
industries likely to be developed, including the production 
of iron {see p. 116), the population will increase in 
30 years from 300,000 to 600,000, and that 60,000 extra 
houses will be required. The sinking of 18 or 20 pits has 
been considered, and it has been estimated that the extrac- 
tion of all the coal would take from 300 to 400 years {Iron 
and Coal Tr. Rev., 1926, 118 , Feb. 26, p. 380). 

Canada. — ^The coal area of the Hat Creek district, in the 
Clinton Mining Division of British Columbia, was favour- 
ably described by G. M. Dawson^of the Geological Survey 
of Canada in 1878, but nothing was done to open up the 
deposit till recently. The Clear Mountain Coal Co., Ltd., 
of Vancouver, commenced to prospect the deposit in 1923, 
but no drilling was commenced until the middle of 1925, 
according to the Times Trade%and Engineering Supplement 
(Aug. 15, 1925, p. S41). At the surface, the coal appeared 
to be lignitic, but drilling showed that it was really 
bituminous. An analysis gave in percentages : moisture, 
8*52 ; volatile matter, 43*30 ; fixed carbon, 44*18 ; ash, 
4*00 and sulphur, 0*44. The calorific value was 12,240 
B.T.U. The new field is 15 miles east of the Pacific Great 
Eastern Railway and within 1 50 miles of Vancouver. 

Australia. — ^According to the Melbourne Age (Oct. 28 
and Dec. 2, 1925) a discovery of coal has been made in 
Victoria at South Ecklin, 1 1 miles from Terang, which has 
been tested to a depth of 40 ft. from the surface. The coal 
is stated to be harder and darker than Victorian brown coal. 
As a result of analysis some samples submitted to the Mines 
Department gave a ratio of fixed carbon to volatile matter 
of I to 1*95 and 87*80 per cent, of combustible matter, and 
indicated a high-grade lignite : the results of other sampling 
indicated a low-grade lignite or peat. Several bores have 
been put down to depths of 35 to 45 ft. 

Fluorspar 

Australia. — Queensland. According to th.% Annual Report 
of the Under Secretary for Mines, the output of fluorspar 
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in Queensland in 1924 was 1,864 tons, valued at £$,2^0, 
as against nil in the previous year. Provisional figures 
for the first nine months of 1925 record a production of 
4,247 tons. All the mines are in the Chillagoe district, the ^ 
chief producer being the Perseverance mine. This was 
described by E. C. Saint-Smith in Queensland Government 
Mining Journal (1923, 24 , Nov. 15, pp. 418-19). The lode, 
which has been traced over a total length of 1 7 chains, occurs 
near Almaden, about 10 miles S.S.E. of Chillagoe. The 
country rock is a medium-grained granite, mostly quite 
unaltered. The fluorspar occurs in lenses along a practic- 
ally straight line of fissuring and the width varies up to 5 ^ ft. 
An average sample of 1 5 tons of clean mineral raised from 
one of the shafts contained 97*30 pej* cent, of CaF, and 
I *11 per cent, of CaCO,. Saint-Smith estimated that 
9,000 tons of high-grade mineral were available above 
water level, that mining costs would be about los. per ton, 
and that total costs per ton bagged and delivered at the 
wharf at Cairns would be 43s. per ton. 

• 

Graphite 

Ceylon. — ^The Ceylon Plumbago Merchants’ Union 
report a considerable improvement in exports and prices of 
Ceylon graphite. According to a summary of their 
report in the Ceylon Observe f {192$, Sept. 22, p. 4), exports 
during the first six mouths of 1925 amounted to 7,462 tons, 
valued at Rs. 1,227,552. This is an increase over the 
corresponding period of 1924 of 2,456 tons and Rs. 550, 517. 
Germany took 2,900 tons in the first half of 1925. and is 
expected to be the most important buyer of Ceylon 
graphite. The prices obtainable for the better grades 
are stated to be still unsatisfactory. In July, 1925, 103 
mines were at work with 2,815 men, as compared with 
30 mines and 1,362 men in July, 1924. It is pointed out 
that the tests made by the U.S. Bureau of Mines were 
conducted solely for the purpose of furthering the interests 
of American producers, and that the results of these purely 
laboratory experiments, claiming that other graphites were 
superior to the Ceylon product for crucibles, were regarded 
as somewhat amusing by the trade. The crucibles actually 
made fell far below the requirements of the trade, the 
highest average number of heats obtained being 7*67 
for steel melting and 13*1 for brass melting, whereas the 
trade requires something like 60 or more heats per crucible, 
depending upon the material to be melted. In order to 
assist the graphite industry the Ceylon Government* has 
abolished the export tax on graphite as well as the import 
tax on explosives. 

5 * 
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Gypsum 

Canada. — The Thirty-fourth Annual Report of the 
Ontario Dept, of Mines (1925, 84 , Pt. 2) contains two papere 
on gypsum. One of these, by G. E. Cole, on “ Gypsum in 
Ontario,” is largely a compilation. It deals with the 
subject in three sections : (i) general information on 
gypsum, its properties and the history of the industry in 
Ontario ; (2) the geology of the Ontario gypsum occur- 

rences, and (3) descriptions of the mines and mills at Cale- 
donia and Lythmore, with notes on the technology of 
gypsum. Both massive and fibrous forms of gypsum occur 
in the province, but only the former is mined. Alabaster 
does not occur in? Ontario. Anhydrite has been en- 
countered in deep holes drilled for salt near Goderich, 
Huron County. Gypsum has been worked in Ontario 
since 1 822 and is to-day one of the most important non- 
metallic minerals mined in the province. It occurs 
extensively in the coastal plain south of James Bay, 
northern Ontario, and in the Grand River basin, southern 
Ontario ; also sparingly elsewhere, but the distance from 
transportation of the former deposits renders those of 
southern Ontario the more important economically. 
Up to the present, the mines of Caledonia and Lythmore 
have supplied all the requirements of a market covering 
the whole of the province of Ontario and the greater part 
of the proyince of Quebec. 

The second paper, by W. S. Dyer, is concerned with the 
“ Geolqgy of the Gypsum deposits of South-Western 
Ontario.” The principles of salt and gypsum deposition 
are discussed at length. The author considers that both 
salt and gypsum were formed in Ontario in desert basins 
with inward drainage ; that the gypsum was not derived 
by secondary alteration from limestone, but that it 
represents the connate salt remaining in the rocks after 
the more soluble sodium chlorides had been leached out for 
redeposition in the central basin. The calcium sulphate 
in this region is divided vertically into three zones, a 
gypsum zone down to 225 ft., a mixed zone of gypsum and 
anhydrite from 225 to 275 ft., and an anhydrite zone 
below that. The greater part of the calcium sulphate was 
originally deposited as anhydrite, which has been subse- 
quently changed to gypsum by circulating meteoric 
waters. 


Phosphates 

India. — ^According to Chemical Age (1926, 14 , Jan. 30, 
p. 93) it has been shown that where cheap electrical 
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energy* is available it would be possible to produce a 
valuable phosphatic manure from Indian apatite. 

By the electrolysis of a solution of sodium perchlorate, 
perchloric acid and caustic soda are produced. The acid 
will dissolve apatite, and the addition of a suitable amount 
of caustic soda to the solution causes the precipitation of 
dicalcic phosphate, which is wholly citrate-soluble and, 
therefore, a valuable fertiliser. Sodium perchlorate is 
regenerated by this method and can be electrolysed over 
again. The experimental conditions under which a high 
current-efficiency is attained have been worked out. 

Petroleum and Allied Products 

United Kingdom. — ^Thc unprofitable condition reached 
in the Scottish s^alc industry, and the proposal to reduce 
wages in consequence, led the Bcjard of Trade to appoint 
a firm of accountants to investigate costs of production 
and financial results of Scottish Oils Ltd. Nearly four 
million sterling is involved in this undertaking, which 
operates the principal shale mines in the Lothians as 
well as distillation and refinery works in connection with 
them. The accountants deal principally with the period 
of six months ending September 30, 1925 (Cmd. 2538, 
1925), and treat twelve shale-mines separately in detail. 
The total production durillg this period was 1,446,800 
tons of oil-shale. The average cost of mining was 7s. lod. 
per ton. Adding 3s. s-^d. for retorting and is. j-id. 
for sulphate of ammonia plant, the total average cost per 
ton of oil-shale was 12s. 3'3</. per ton. After oediting 
the value of ammonium sulphate produced the net cost 
per ton of shale is 8s. y-id. This is equivalent to a cost of 
S'^yd. per gallon of crude shale-oil and crude naphtha 
produced, comparing with an average actual value of 
3*68d'., thus resulting in a loss of i -48^. per gallon. All 
the mines showed a loss during the period, but con- 
siderable variation is exhibited by different mines. 

Union of South Africa. — ^The prospects of an oil-shale 
industry in the Union are dealt with in a preliminary 
report to the Minister of Mines and Industries by a special 
committee, printed in South African Journal of Industries 
(1925, May). Following the report by Major Trevor, 
published in the Journal of Industries for July, 1925, the 
committee state “ it seems probable, however, that large 
quantities of oil shale of a workable thickness and with a 
3deld of crude oil exceeding 20 gallgns per ton exist in the 
districts of Wakkerstroom, Utrecht and Newcastle.” 
A seam of torbanite about 12 in. thick occurs in the 
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Ermelo district associated with coal, but insufficieilt work 
has been done on it to permit estimates of tonnage to be 
formed. The Wakkerstroom shales yield a crude oil 
containing about the following percentages : motor spirit 
lo, kerosene 20, fuel oil 25, lubricating oil 25, and tar or 
pitch 20, in addition to some paraffin wax. 

Although the Committee consider the estimates put 
before them to be somewhat optimistic, they are of the 
opinion that there is a possibility of establishing a profitable 
industry, especially if Government assistance is given. 
The chief danger foreseen is that of unfair competition. 
The final portion of the report is not yet published. It 
deals with the recommendations of the Committee in 
regard to possible methods of assistance to the industry by 
Government. 

Canada. — ^S. C. Ells recently addressed the Calgary 
Branch of the Engineering Institute with reference to the 
“ tar-sands ” of Alberta. Attention was drawn to the 
fact that in the United States tar from sands containing 
less bitumen is used in large quantities for road-making, 
despite the long distances over which it has to be carried 
and in face of competition from tar produced by other 
methods. At present imported asphalt costs $i t per ton 
in Winnipeg, but Ells contends that Alberta bitumen 
could be sold there at $8 and would be able to meet all 
competitiop from oil-refineries {Can. Chem. and Met., 1926, 
10 , Jan., p. 2). 

• 

India. — ^The development of the Punjab oilfields was 
somewhat disappointing in 1924, there being no large 
production from individual new wells such as occurred 
in 1923. Oil has been proved at widely distant locations 
on the Khaur field and the information obtained has 
enabled the technical staff of the Attock Oil Co. to re- 
commend drilling through the shallower horizons by rotary 
drill, in order to reach the deeper productive sands more 
rapidly. The refinery gave satisfactory results, but its 
capacity was in excess of production from the wells. 
Prospects of obtaining oil in the Dhulian field are con- 
sidered to be promising and a well had been drilled to 
3,286 ft., where water under heavy pressure was encountered. 
Work was temporarily suspended as the rotary drill was 
required on the Khaur field {Commerce, 1925, 81 , Aiig. 22, 
P- 353). 

Australia. — ^Arthur Wade, in his " Report on Petro- ' 
leum Investigations made in New South Wales ” {Common- 
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wealth *of Australia Report, 1925), concludes that the 
Permo-Carboniferous System of the Sydney Basin con- 
stitutes the best field for exploration in the State, the 
most likely area being the Hunter River district on the 
northern and north-western margins of the basin ; but 
suggests that, at the same time, prospecting for suitable 
structures should be carried out in the north-west corner 
of the basin. The Belford Dome should be tested for 
natural gas by drilling to at least 3,000 ft., and the boring 
should prove a workable extension of the Greta coal 
measures, which supply the best export coals in Australia. 
West and north-west of Belford, areas exist in which the 
carbon ratios in the Upper Coal Measures are apparently 
more or less consistently below 60-r-these areas should 
be prospected for suitable structures that might be tested 
for supplies of natural gas ; moreover there is some slight 
hope of the occurrence of small pools of oil in such struc- 
tures if condi^’ions should prove favourable. 

Wade also reports on the possibility of oil discovery 
in Queensland {Contmorhioealth of Australia Report, 1925). 
Actual oil has been proved to exist at depths in the Walloon 
strata along the edges of the Great Artesian Basin of 
Central Queensland. Evidence indicates that there is some 
prospect of oil being found at moderate depth, where 
structural features are favourable. 

A further report on oil by Wade deals with 
“ Petroleum Prospects in Parts of Westerg Victoria, 
South Australia and Western Australia ” {Commonwealth 
of Australia Report). The only area visited that he con- 
siders worthy of further attention is near the Glenelg 
River, in Victoria, near the South Australian border. 
Tertiary deposits here are thick and may contain beds from 
which oil may have originated, suitable storage beds and 
cover rocks, but structurally it is not proven. Detailed 
geological and palaeontological work is recommended, but 
no drilling is advised unless this work reveals the presence 
of suitable structural conditions. 


Salt 

Palesfine. — Salt is now being produced on a com- 
mercial scale in Palestine, by evaporation of sea water in 
artificial basins covering 600,000 sq. metres. In Colonial 
Reports: Palestine and Transjordania (1924, Colonial 
No. 12) it is stated that these works are at Athlit, on];the 
coast. In consequence of a reduction in price and the 
establishment of salt-stores in the principal towns, sales 
have been doubled. 
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Silica 

Canada. — In an article by the Director of the Canadian 
Geological Survey, in Can. Min. Journ. (1926, 47 , Jan. 

I s and 22, pp. 54 and 82) on the ore deposits of the district 
north of Lake Huron, Ontario, it is stated that the topmost 
part of the Lorraine quartzite is sufficiently pure to be 
used as an acid flux in nickel-copper smelting at Sudbury. 
It would probably also make silica bricks. The quartzite 
is also quarried on Badgeley Peninsula for the manufacture 
of ferro-silicon at Welland, Ontario. The middle part of 
the Lorraine quartzite is conglomeratic and furnishes in 
the Bruce Mines area an ornamental stone of unusual 
appearance due to the occurrence of dark grey and bright 
red (jasper) pebbles in it. 

In an article on Ontario quartzites available for the 
manufacture of silica brick, E. S. Moore and G. B. Langford 
{Can. Min. Journ., 1925, 46 , Dec. 4, p. iiio) state that 
the Lorraine quartzite is quarried also at Bellevue, near 
Sault Ste. Marie, for silica brick# used in the steel plant 
at Steelton, Ontario. The authors compare this rock 
favourably with the Tuscarora quartzite of Pennsylvania, 
United States, one of the best rocks known for silica brick 
manufacture. 

The article deals fully withrfhe chemical composition of 
the quartzite from different localities, and gives the results 
of microscopic examinations and fusion tests on several 
samples. 

The^ authors point out that with so large a supply of 
suitable material situated on the north shore of Lake 
Huron, Ontario should be in a position to supply her own 
demands and part of those of adjacent provinces for this 
important refractory material. 

The occurrence in Kipling township, Ontario, of a 
deposit of china clay containing silica sand is described 
on p. 123. The silica washed from this clay is said to be 
very pure, having a silica content of over 99 per cent., 
and being practically free from iron. The possibility of 
using it in glass-making has been suggested. 

Uranium {Radium) Minerals 

Australia. — Substantial progress is being made in the 
development of the South Australian deposits of radium 
minerals. According to the Chem. Trade Journ. (1926, 78 , 
Feb. 5, p. 152), the three mining companies at work on 
the deposits will eventually merge with the company which 
concentrates the material and recovers the radium. Pro- 
duction on a large scale is anticipated. A new treatment 
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plant, which has been installed at Dry Creek, near Adelaide, 
is stated to be capable of treating 400 tons of concentrate 
per month. Large scale trials have shown that from i ton 
of concentrates 1 1 milligrams of radium can be recovered, 
which indicates a possible production of about 4 grams of 
radium per month. 
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Electrical Conductivity of Ore-Minerals. By P. F. Kerr and 
C. K, Cabeen. Econ, Geol. (1925, 20 , 729-737). 

Metals 

i 

Aluminium and Bauxite 

The Bauxite Deposits of the Gold Coast. By A. E. Kitson. Mining 
Mag, (1925. 33 , 265-270). 

Bauxite Productiou in Jugoslavia. By T. L. Milic. Min, Journ. 
(1926, 162 , 178). ^ 

Discovery of a large Bauxite Deposit in Montenegro, Min. Journ. 
(1925, 161, 957)- 

The Aluminium Company of America. Min. Journ, (1925, 161 , 
831). 

The Aluminium Trust of America. Min, Journ. (1926, 162 , 176). 
Haglund Process for the Electrothermic Production of Pure Alumi- 
nium Oxide. By P. R, Haglund, ^ Indust, and Eng. Chem. (1926, 18 , 
67-68). 

The Outlook for Bauxitf for 1926. By R. J. Anderson. Min, 
Journ. (1926, 162 , 28-29, 47-48). • 

Copper • 

Ancient Copper Mining and Smelting in Central Africa. By 
G, L. Walker. Eng, and Min, Journ.-Press (1925, 130 , 811-816). 

Gold and Copper Deposits near Payson, Arizona. By C. Lausen 
and E, D. Wilson. Bull. No. 120, Geol. Ser. No. 4, Ariiona Bur, 
Mines. Pp. 44, 9x6. (Tucson, Arizona : State University, 1925). 

Reconstruction and Improvements at Mason Valley, Nevada. 
By G. J. Young. Eng. and Min. Journ.-Press (1926, 121 , 44-^6). 

The Copper Deposits near Salmon, Idaho. By C. P. Ross. Bull. 
774, U.S. Geol. Surv. Pp. iv -f 44, 9 x 6. (Washington : Govern- 
ment Minting Office, 1925,) Price 15 cents. 

New Reverberatory Smelting Plant of the United States Metals 
Rehning Co. By F. R. Corwin. Eng. and Min. Journ.^Press {1926, 
li^ i 97 -ao 5 )- 

Gold 

Kote on the Geology of the Felixburg Goldfield, By A. M. Mac- 
gregor. Short Rep, No. x8, S. Riod. Geol, Surv. Pp. 6. g\ X 6, 1925. 

Les gisements aurifdres d6couverts en Sib6rie orientale. Bull, 
icon, indoebine, N.S. (1925, 28 , 363-365). (Extract from Bulletin 
quoHdien de la SocidtS d’itudes et d’ informations (conomiques, No. 104, 

Mays, 1925.) ’ 

Gold Dredging In Chile. By J. H. Ivey. Mimng Mag. (1925. 

88 , 338). 
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Iron and Steel 

Certain Unsolved Problems relating to Manganese Steel. By R. A. 
Hadfield (Address to Fifth Congress of Industrial Chemistry — Paris). 
Journ, Soc. Chem, Ind, (1925, 44, 1042-1044). 

The Kent Coalfield. By A. E. Ritchie. Iron and Coal Tr, Rev^ 
(1926, 112, 380). 

North Shore of Lake Huron. By W. H. Collins. DepU Mines, 
Canada, Geol, Surv. Mem. (1925, No. 143). 

Australia — the Infant in the Iron Industry. By O. R. Kuhn. 
Eng. and Min. Journ.-Press (1925, 120 , 931-938). 

Die Weltgewinnung an Eisen und Stahl. By J. W. Reichert. 
Stahl u. Eisen {1926, 46, 65-73). 

Minas del Rif and Moroccan Iron. By C. de Kalb. Min, and Met 

(1925. 6 , 563-565)* 

Ergebnisse der zahlenmassigen Erfassung des Arbeitsvorganges auf 
den Gruben der Gewei^schaft Eisenzecherzug. By K. Bergheim and 
A. Tamm. Gliickauf (1926, 62 , 133-140, 167-173). 

Die Eisenversorgung Deutschlands in der Nach-Kriegszeit. Wirts, 
u. Stat. (1926, 6, 34-36). 

Der heutige Stand der basischen Herdfrischverfahren im Vergleich 
zum Thomasverfahren. By F. Bernhardt. Stahl u. Eisen (1926, 46, 
1-7. 39 - 44 » 73-78. 137-142). 

Verringerung und Verhalten des im Generatorgas enthaltenen 
Schwefels im Siemens-Martin-Ofen. fey J. Bronn. Stahl u, Eisen 
(1926, 46, 78-80). 

Geschichte und Entfaltung der tschechoslowakischen Eisenindustrie. 
By R. Doderer. Prager Taghlatt Jubilee No. Montan, Runds (1926, 
18 , 44-47)* 

Informe sobre la Existencia de Mineral de Hierro en los alrededores 
mayores de Potrerillos y Cacheuta^en la Provincia de Mendoza. By 
R. Beder, Publ. No. 6, Direccidn General de Minas, Geologia e Hidrologia 
{Seccidn : Geologia), Argentina, Pp. 17, loj X 7. (Buenos Aires, 
1925,) Pi^ce I peso. 


Lead 

The Lead Industry. I. North America, South America, and 
Oceania. By R. M. Sandmyers, with a Report on United States Pro- 
duction and Trade by C. E. Siebenthal. Tr, Inform, Bull., No. 368, 
U.S. Bur. For, and Dom. Comm. Pp. 47, 9x6. (Washington: 
Government Printing Office, 1925.) 

Manganese 

Manganiferous Ores in the Cuyuna District [Minnesota]. By 
C. Zapfie. Min, and Met, (1925, 6, 573-574). 

Molybdenum 

Molybdenum. Metallurgy and Uses, and the Occurrence, Mining, 
and Concentration of its Ores. By V. L. Eardley-Wilmot. Publ, No. 
592, Mines Br,, Dept. Mines, Canada. Pp. 292, 9^ X 6i. (Ottawa : 
Government Printer, 1925.) 


Platinum 

The Platinum Deposits of the Bushveld Igneous Complex. [Abstract 
of a paper by P. A. Wagner read before the Geological ^ciety of South 
Africa.] S. Afr. Min. and Eng, Joum. (19254 86, 315-316). 
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Quicksilver 

The Metallurgy of Quicksilver. By L. H. Duschak and C. N. 
Schuette. Bull. 222, U,S, Bur, Mines, Pp. 173, 9 X 6. (Washington: 
Government Printing Office, 1925.) Pnce 30 cents. 

Tin 

Revival of the Cornish Tin Mming Industry. By D. W. King. 
Financial Times (1926, January 21, 25, 27, 29, February i and 2). 

New Tm Areas in the East. Malayan Tin and Rubber Journ. 
(1925, 14 , 1269-1270). 

StanhiUs Tinfield, Croydon District, North Queensland. By E. C. 
Saint-Smith. (Geol. Surv, Rep.). Queensland Govt, Min, Journ, 

(1925. 26 , 383-391). 

Some Bohvian Tin Mines. By J. H. Ivey. Mining Mag, (1923, 
33 , 220-.223). 

The Mmeral Resources of Andean Bolivia. By R. Pilz. Min, 
Journ. (1925. 161 , 769-771 \ 789-790; 821-822; 830-831) [Extracted 
from Metall u. Ere], 

Banka Tm in 1924/1925. Comm. Holland (1925, 6, No. 62, pp. 
25-28). 


Zinc 

Vieille-Montagne — a Pioneer in the Zinc Industry. By G. Saints 
Paul de Sin9ay. Eng, and Min, Journ.-Press (1926, 121 , 4-7). 

fitude sur Ics huiles de flottation appliqu6es aux blendes dTngur- 
tosu. By P. Audibert. Rev, de rind, MinSrale (1926, No. 122, Part I, 
pp. 21-40). 


Non-1'Ietals 

Asbestos 

Asbestos Deposits of Arl/.ona. By J, Melhase. Eng^ and Min. 
Journ.-Press (1925, 120 , 805-810). 

Barium Minerals 

Schwerspatbergbau und Schwerspatwirtschaft. By E. Redeker. 
Gluckauf (1925. 61 , 1358-1365). 


Cement 

La fabrication de la chaux et la possibilit6 de produire des ciments 
^ Madagascar. By M. Duclos. Bull, &con, Madagascar (1925, pp. 
65-72, with 8 maps). 


China Clay 

China Clay and Silica Sand in Kipling Township, Ontario. By 
S. Hancock, Jr. Can. Min. Journ, (1925, 46 , 1149-1151 ; 1178-1179). 

Coal 

The Kent Coalfield. By A. E. Ritchie. Iron and Coal Tr. Rev. 
(1926, 112, 300 and 380). 

Physical and Chemical Survey of the National Coal Resources 
No. 5, The Lancashire Coalfield — the Smith Seam. Fuel Res. Bd,, 
Dept, Sci, Indust, Res, Pp. 32, 91 * X 6. (London: H.M. Stationery 
Office, 1925.) Price is. 6d. 

Evidence for an Easterly Extension of the Warwickshire Coalfield, 
By W. S. Boulton. Trans, Inst, Min, Eng. (1925# 70 , 69-78). 
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The Coal Measures of the Eastern Transvaal. Ill arid IV. 5 . 
Afr. Min. and Eng. Journ. (1925, 86, 264 and 367-368). 

Coal Statistics for Canada for the Calendar Year 1924. Dom. 
Bur. Slat., Min., Metall., and Chem. By. Pp. 96, 9J X 6J. (Ottawa; 
Government Printer, 1925.) Price 25 cents. 

Analyses of Alberta Coal. By E. Stansfield, R. T. Hollies, and 
W. P. Campbell. Rep. No. 14, Sci. and Indust. Res. Counc., Alberta. 
Pp. 63, 10 X 6J. (Edmonton : King’s Printer, 1925.) Price 25 cents. 
The Permo-Carboniferous Coal Measures, etc., of the Nebc District, 
By J. H. Reid. Queensland Govt. Min. Journ. (1925, 26 , December 15, 

pp. 465-474). 

Die Kohlenvorkommen Albaniens. By E. Nowack. Montan. 
Runds. (1926, 18 , 69-84.) 

Ausbeutung und wirtschaftliche Bedeutung der Kohlenvorkommen 
Spitibergens. By C. Klees. Gliickauf (1925, 61 , 1251-1257). 

Fiinfzig Jahre tschechoslowakischer Steinkohlenbergbau. By E. 
Fanta. Prager Taghlatt Jubilee No. Montan. Runds. (1926, 18 , 
38-42). 

Entfaltung der tschechoslowakischen Braunkohlenreviere. By H, 
Ldcker. Prager Tagblatt Jubilee No. Montan. Runds. (1926, 18 , 42-44), 
Report of the United States Coal Commission. In 5 parts. 
Pp. XX 4 - 2719, 9x6 (pts. I to 4) : and v 4 * 516, 9 X 13J (pt. 5, 
statistical tables). (Washington: Government Printing Office, 1925 ►) 
The Rheolaveur Process of Washing Coal. By A. Andry and 
G. B. Robinson. Colliery Guardian (1925, 130 , 1459-14G0 ; 1521-1522 ; 
1926, 131 , 37-38 ; 85 -86). 

Coal-cutting by Machinery and Conveyors in Scottish Mines. By 
G. L. Kerr. Trans. Inst. Min. Eng. (1926, 70 , 206-214). 

The New Coal-treatment Laboratory at Birmingham University. 
By K. Neville Moss. Trans. Inst. Min. Eng. (1926, 70 , 178-195). 

Investigation on the BriquettiAg of New Zealand Coals (extract 
from 58th Ann. Rept. Dom. Lab.). Pp. 17. (Wellington: Govern- 
ment Printer.) 

Coal Asn and Clean Coal. By R. Lessing. Journ. Roy. Soc. Arts 
(1926, 74 , 182-197; 205-218; 224-241). 

Die» \ussichten der Olerzeugung aus Kohle. By F. Bergius. Inter- 
nationale Bergwirtschaft (1925/26, 1 , 1-5). 

Die Benzolgewinnung aus dem Steinkohlengas. By A. Schmalen- 
bach. Gliickauf (1926, fe, 45-50). 

Diatomaceous Earth 

Diatomaceous Earth (with special reference to Nevada). By 
C. W. Davis. Repts. of Investigations, U.S. Bur. Mines (1925, 
Ser. No, 2718.) Pp. 14, Mimeographed. (Washington: Bur. of 
Mines.) 

Fuller* s Earth 

German Fuller's Earth. Deposits, Preparation, and Marketing. 
By R. Deckert. Eng. and Min. Journ.-Press (1925, 120 , 848), 

Magnesite 

Plastic Magnesia. By O. C. Ralston, R. D. Pike, and L. H. Duschak. 
Bull. 236, U.S. Bur. Mines. Pp. iii, 9x6. (Washington: Govern- 
ment Pointing Office, 1925.) Price 30 cents. 

Mica 

Die Versorgung Mitteleuropas mit Nutzglimmer. By H. Mohr. 
InUmationale Bergwirtschaft (1925/26, 1 , 28-32 ; 134-136). 
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ZonoliiiB; Utilising a Useless Mineral. By E. N. Alloy. Eng, 
and Min, Journ,-Press (1925, 120 , 819-820). 

Petroleum and Allied Products 

To Develop a Mineral Oil Industry [in South Africa]. Recom- 
mendations of the Oil Fuel Committee. 5 . Afr, Journ, Indust, (1925, 
8 , 692-693). 

Oil Development in Alberta. By G. S. Hume. Can, Min, Journ. 
(1925, 46 , 1067-1068). 

Helium in Canada. By J. C. McLennan. Nature (1926, 117 , 93). 
Report on Petroleum Prospects in parts of Western Victoria, South 
Australia, and Western Australia. By A. Wade. Pp. 3 . (Melbourne : 
Government Printer.) 

The Trend of Petroleum Production. By H. B. Milner. Mining 
Mag, (i925» 83 , 271-286). 

La Fabrication du Goudron spdcial pour leRevfttementdes Routes. 
By C. Ab-der-Halden. Chim, et Ind, (1926, 16 ,* 14-17). 

The Oilfield of Hanigsen-Menhagen. By C. Streich. Petr. Times 
(1926, 16 , 221-222). 

The Roumanian Petroleum Industry: a Statistical Review for 
1925. Petr, Times (1926, 16 , 265-267). 

Report on Boiing for Oil in Egypt. By T. S. Bowman. Section I, 
Government Petroleum Research Operations. Mxn, Finance, Egypt. 
Pp. xii -f 67, lof X 7J. (Cairo : Government Publications Ofi&ce, 
1925.) ftice P.T.io. 

Sobre la Estructura Tectonica de las Capas Petroliferas en el. 
Oriente del Territorio del Neuquen. By J. Keidel. Pub. No. 8, Dir, 
Gen, de Minas, Geol. e Hidrol., Argentina. Pp. 67, loj X 7. (Buenos 
Aires : Ministerio de Agricultura de la Naci6n, 1925.) Price 4 pesos. 

Phosphates 

The Malmesbury Phosphates. 5 . Afr. Min. and Eng. Journ. 
(1925, 36 , 271-272). 


Potash • 

Grundlagen und Aufbau der modemen Kali-Industrie. By B. 
Baumert. Internationale Bergwirtschaft (1925/26, 1 , 11-16 and 90“94)‘ 

Salt 

Salt and Allied Chemicals. A Border Cities Industry [in Canada]. 
By G. E. Gollop. Can, Chem. and Met, (1925, 9 , 259-264). 

Silica 

Report by the Geological Adviser to Government of Palestine and 
by the Imperial Institute on Quartz from Malha. Commercial Bulletin, 
Jerusalem (1926, 8, 27 and 39). 


Sulphur 

Sulphur Deppsits of New Zealand. By E. B. Dow. Proc. Ausir. 
Inst, Min. and Met., N.S. (1925, No. 58, pp. 29-46). 

How Sulphur is Mined with Superheated Water. By W. T. Lundy. 
Chem. and Met. Eng, (1925, 32 , December, pp. 9 i 7 ” 9 i 9 )« 

Uranium (Radium) ^ Minerals 

L'Industrie des Corps Radioactifs. By C. Matignon and G. Marchal. 
Chim. et Indust. (1925. 14 * 343 - 357 )» 
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NOTJCES OF RECENT LITERATURE 

t 

Metallurgy and its Influence on Modern 
Progress, with a Survey of Education and Research. 
By Sir Robert A. Hadfield, Bt., D.Sc., D.Met., F.R.S., 
F.I.C., M.Inst.C.E. Pp. xvi + 388, 10 x 6. (London : 
Chapman & Hall, Ltd., 1925.) Price 255. net. 

The author’s object in preparing this work has been 
to outline the rise of modern science and then to deal at 
greater length with those aspects of the work with which 
he has been particularly associated. The book is divided 
into five parts, the first being a review of progress in science 
and metallurgy, while the second deals with alloy steels, 
the wonderful devSlopment of which owes so much to the 
pioneer research work of Sir Robert Hadfield himself. 
Part 3 is devoted to fuel economy, which has been studied 
closely in the author’s works. Education and research is 
the subject of the fourth part, while the future is discussed 
in Part 5 in relation to war waste. Imperial resources, 
the British Empire Exhibition, and international co- 
operation. Several appendices and a good index complete 
the book. 

The historical section, including excellent portraits of 
famous pioneers, is of absorbing interest, but the extra- 
ordinary advance that has tiAcen place since 1875 is most 
striking. At that date analytical chemistry was still in a 
comparatively imperfect condition, metallography was 
unborn, while mechanical and other special forms of 
testing, including hardness, were in their infancy. Then 
followed the author’s discovery of manganese steel, which 
formed the starting-point for much of our present-day 
knowledge of alloy steels and their technology. These 
are fully described in subsequent pages, with references 
to the original difficulties that had to be overcome in 
regard to uniformity of composition, methods of heat- 
treatment, and prejudices of users. Improvements in 
the knowledge and practice of pyrometry made at this 
time had much to do with the success achieved. No less 
than 50,000 pyrometrical determinations per week were 
made at the Hadfield works during the war. 

The author concludes on an optimistic note with 
regard to the future of the Empire, the greatness of which 
was demonstrated by the British Empire Exhibition. The 
whole book is a record of progress, and, as Sir Robert 
would desire, is an encouragement and an inspiration to 
younger men to persevere and carry on the further develop- 
ment of the age of alloy steels. 

In conclusion, the publishers are to be congratulated on 
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the genefal style and quality of the book. The illustrations 
are excellent, and the type is clear and distinct. 

Economic Geology. By H. Ries, A.M., Ph.D. Pp. v 
+ 843,9x6. Fifth Edition, Revised. (New York: John 
Wiley & Sons, Inc. ; London : Chapman & Hall, Ltd., 
1925.) Price 25s. 

The first edition of this book was published in 1905, 
and the fact that it has now reached the fifth edition is 
evidence of marked popularity. The subject-matter of 
the book is divided fairly equally into two parts, the first 
being devoted to non-metallic minerals (pp. 1-425), and 
the second to ore deposits (pp. 429-779). The first five 
chapters of the first part deal with coal, petroleum, etc., 
building stones, clay, limes, and calcareous cements, and 
occupy pp. 1-209, which indicates that most space is 
allotted to the most important groups of minerals. The 
same is true of the second part, in which large spaces are 
given to the ore-deposits of iron, copper, lead, zinc, gold, 
and silver. In the accounts given of the deposits of ores 
and other minerals, attention is directed chiefly to those 
of North America, a feature presumably explained by 
the fact that the first three editions of the book bore the 
title “ Economic Geology of the United States.” As, 
however, the book now bears a more general title, the 
reader is perhaps justified in expecting that deposits other 
than those of North America should receive fuller and more 
accurate treatment than the author gives to them. The 
book is excellently illustrated, the text-figures numbering 
291 and the plates 75. Numerous references are given and 
there is a good index. 

An Introduction to Historical Geology, with 
Special Reference to North America. By William 
J. Miller. Pp. xvi + 399, 8| x 6. (London : Chapman 
& Hall, Ltd., 1925.) Price 13s. 6 d. 

The present issue of this book is a second printing of 
the second edition, the first printing having been issued 
in 1922, while the previous edition was first issued in 1916. 
The book is intended by the author to meet the historical- 
geology requirements of students taking a one-year course 
in general geology, and he hopes it will serve also as a text- 
book for special courses in historical geology. Chapters 
1 and 2 (pp. 1-34) deal with general principles, including 
fossils and their classification, correlation of formations, 
palseogeography, and the subdivision of geological time. 
The very modest nature of the author’s demands as regards 
the duration of geological time is indicated by his state- 
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ment that " the age of the earth must be measured by 
at least tens of millions of years," in connection with which 
statement it is not surprising to find that he makes no 
reference to radioactivity and its results as a basis of 
estimating the duration and subdivision of geological time. 
Chapter 3 accounts for the origin and pre-geological 
history of the earth, as explained by the nebular and 
planetesimal hypotheses. The rest of the book deals, 
according to a definite plan, with stratigraphical geology 
from the Archaean to the Tertiary, and a considerable 
space is given to the Quaternary Period, including glacial 
history and an account of the antiquity of man. The book 
is excellently illustrated, containing ;238 text-figures, and 
serves as a very attractive introduction to the study of 
historical geology. 

Clay, and what we get from it. By Alfred B. 
Searle, pp. 178, yi x 5. (London: The Sheldon Press, 
1925.) Price 3s. 6 d. 

In this little book on clay, which is one of the series of 
works on Popular Science published by the Sheldon Press, 
the author states that his aim has been to stimulate interest 
in the subject, in the hope that some of his readers " in 
whom exists that divine gift of curiosity which makes 
childhood so enchanting, maji find a fresh subject on which 
to exercise their imagination.” 

Only^the opening chapter is devoted to the nature of 
clay itse’lf and its origin, and advisedly so, for this is a 
controversial subject and one not easily explained to the 
uninitiated. The rest of the book deals chiefly with the 
industries in which clay is employed. Here the author is 
thoroughly at home, and he has presented, in simple form, 
a very interesting account of the practical applications of 
the various kinds of clay in our industrial and home life. 
A closing chapter tells us what the prophets and poets have 
said on the subject of clay. 

The work is written in a simple style, and is illustrated 
fully enough to awaken the interest of the reader. 



MONTHLY 

MINERAL AND METAL STATISTICS 

Second Half-Year, 1925. 

Owing to lack of space, only thg more important 
monthly statistics relating to the production and trade of 
principal minerals and metals can be included in the 
following pages. Anyone requiring further information 
on these or other mmerals and metals should communicate 
with the Director, Imperial Institute, South Kensington, 
London, S.W.7, who will supply such further information 
as may be available. 

Where the descriptions “ Imports ” and “ Exports " 
are used without qualification in the following pages, 
“ Imports ” is equivalent t& “ Imports for home con- 
sumption,” while “Exports” represents “Exports of 
domestic produce.” 

A blank space in the columns indicates that inforniation 
has not yet been received ; whereas a dash indicates that, 
so far as can be ascertained, no production or trade took 
place. 

The units of quantity adopted for these returns are 
the British statute hundredweight and ton of 112 lb. 
(avdp.) and 2,240 lb. (avdp.) respectively, the imperial 
gallon and the metric carat. For precious metals the 
troy ounce has been used. 

In those cases where values expressed in pounds sterling 
are given in place of quantities, these values have been 
converted to pounds sterling at the average rate of exchange 
with the exception of those for the Union of South Africa, 
Australia and New Zealand, where the original currency 
values have been used. 

Total figures given for the whole of the year 1^25 
should be regarded as provisional only. 
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(a) Monthly average of third quarter, 1923, (6) Exports were 84,1 50 long tons. 
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(a) Monthly average of third quarter, (6) Monthly average of fourth quarter, 




BULLETIN OF THE IMPERIAL INSTITUTE 


O Oi o 
CO <o 
vq^ CO 
« CO 



fllll I 

in sn &) 
•Sl-oi I* 
gfiscS'S 


I « 5 2 i ! i 8^' 


43 ^ 

s ^ § 


I'sr^’S ® 

1 jBi g 

! JS °S.S 

iiil 


I ..III 

il=Pl^l|l|III lilt 










MONTHLY MINERAL AND METAL STATISTICS 147 



(a) Including precipitated barium sulphate, (6) Monthly average of third quarter , 1925. (c) Monthly average of fourth quarter t 1925. 
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n iiiv of coal mined less waste sorted. [b) Exports from the State, not necessarily overseas, and including bunkers. 

{c}^l^Ionthly average of third quarter , 1925 * (^0 Excluding Indian States. (e) Monthly average of fourth quarter, 1925. 
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(a) Monthly average of third quarter, 1925. (6) This figure is given as a revised figure in the offidaX returns. 

(c) Copper content of ore produced. [d) Monthly average of fourth quarter, 1925. 
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(j) Monthly average of July and August. 
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{a) Monthly average of third quarter, 1925. (6) Monthly average of fourth quarter, 1925. 
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(a) Monthly average of third quarter, 1925. (6) Monthly average of fourth quarter, 1925. 




i64 bulletin of THE IMPERIAL INSTITUTE 














MONTHLY MINERAL AND METAL STATISTICS 165 




M 

8 

N 

M 

SR 



00 

»n 


0 «o 



fO 

N 

M 

00“ hT 


*0 


H 

0 




I i 

•s 

|^..f 

Pji 


a 

H A« - fl • 

S W 
9 


r* s (w 

S3 g-o's ©a 

ilHIi 

S 5 


1 1 -1 • n ■ 

5 «> J2 SH 

3 p p « ® 

Cm « 4 -i <n * 

5 ^ «««« O-'S 

o .ti -ti c* 8 S 

l&flll 

|t^F|ll|-= 

S so 


^ S S w • 


%a) Including aniimonial lead, 

(6) Including lead produced in the United States from Mexican ore, which averaged 2,500 long tons per month during 1924. 

(<;) Less than ^ ton. 






i66 BULLETIN OF THE IMPERIAL INSTITUTE 














MONTHLY MINERAL AND METAL STATISTICS 167 




i68 BULLETIN OF THE IMPERIAL INSTITUTE 


V) 

w 

H 

1 

p O«nco 0^ 

oo*n>o 'O 

m fo N O' ^ ^ ^ 

tCro w N eT ^ 

mm mm 

December 

1925- 

N'^O' owM 00 r^»o^«o»oO' 

VO «o N M 00 w 'O 

M m''^ W 

ss 

S . 

^rr>N P «0 * vOOO«n<ONOvO 

N t>iO'OOONMOO 

voinwco^ M M M CO 

M M^ oT M* 

h 

B a 

a- 

sop MNOv CPS'P 

N'^O' r^OM 0 t^vOc^ 

VOW^NO't^ 

M M^ M 1 

September 

1925. 

■^OVVO <00 VOO'C'^HMt>.^ 

HMOO MOO^ Nl>.^<O«O 00 N 

M-^iO^OfO Ci mM 

M* M ' 5 ' M 

"q " 5 ^ 

•M 

3 ^ 

^ 0 >V 0 p <^00 O' fr>^Ov 5 »»AvO 

mmoo oooom r>% ^io«ocoOvvO'^ 

M^^IOt^O * 0 *^ X»-M M 

M* m‘‘'Q* M* M 

July 

1925. 

ThOvvO O' *0 0 cn roO'Op'OO'vt* 

M woo p '^0 O' 

m'^u^Ovmm W« 

j£i£S ^ 1 

Q « ' 

Unit. 1 

1 

1 

Long ton 
do. 
do. 

do. 

1 do. 

i do. 

i 

Long ton 

I 

1 

Long ton 

do. 

do. 

Long ton 

do 

do. 

Long ton 

Particulars. i 

NICKEL 

British Empire 

Canada : 

Production in Ontario : 

Nickel in matte exported . 
Nickel .... 

Nickel oxide and salts 
Exports : 

Nickel content of ore, matte 
or speiss 

Nickel .... 

Imports of nickel and nickel* 
silver .... 

India : 

Total imports of nickel and 
alloys .... 

Foreign Countries 

France : 

Imports of ore, matte and 
speiss .... 

Imports of nickel and nickel* 
silver .... 

Exports of nickel and nickel* 
silver .... 

Oermany : 

Imports of ore 

Imports of unwrought nickel, 
scrap and coin . 

Exports of unwrought nickel, 
scrap and coin . 

United States: 

Total imports of ore and matte 
















MONTHLY MINERAL AND METAL STATISTICS 169 


ss 

M 

0 w 

M fO 

»n M 

CO 

• 


, 8 R 

<> 

*-• 

on N 
ov 0 

on N 

ov 

on 

vo* 

on 

*n 

0 , 

M M 

M ^N 
M^VO^ 

in VO* 
in t>. 

iN,g\ 

M 

M VO 

M in 

»n on 

•n 


°'S 

vo 0 

0 in 

N w 

vO 

ts. 

VO 

S 

vO 

00 00 
in ^ 

CV M 


*n 

on 

Ov ov 

00 00 

on 

GO 

04 0 

yp M 



« N 

on 

vo 

0 


0 

vO 


M SO 

on ^ 

on 

C 4 

vo Ov 

« 

4 






’vf 










on on 


SO M 

OvOO 

on 

0 

t>. in 


on 00 


-^OV 

^ on 

0 

o 5 


cK 

t>. M 



04 VO 


04 

vO 

w 

VO* 

S' 

w* 




»n 









O\co 

l^CO 


vO 0 

on t>- 

0 

04 

00 0 

«o 

ov r>. 

00 

W VO 


m 


vO M 

rn 

w 0 ^ 


on 

on 

on 


M M 

l-« 








«n tN 

VO 


3 > on 


0 

M 

VO in 

in H 

M 00 

M 

OV on 

5 * 0 v 

N 

00 

on Ov 

on 

on M 

on 

Ov 


»n 

04 

N 

M 

Ch 






on 




r 





VO 0 

ov ov 

ov 

00 on 

M 

00 

M 

O' 

0 « 

Cv 00 


on 01 

VO 

on 

M 

^00 

M 

M in 


on 

w 


on 

M M 

M 




1 



4 » 


a 

a 

a 

a 

g 


a 


2 . 

2 

2 . 

0 

■M . 

2 


2 . 

•§*§ 

5 P 5 

to 

a 

2 



to 

J 

d 

-o 

.3 

•§ • ' 

• • 

a * 

• • 

• • 

.Ml 

0 0 

• 



•a 


•■3 


^ i 
fi§ 


a ‘P ® 

1^1 

H W 


•I i 

l^-s, 

•s' 


s 

'a 


a • 

1 - 


(0 

s 

g 

p 


s 

O' 


h i M ^ P 


‘f- 


g" O 

gh gM Syfi • H 

bps 


O 

M 

s •• 

rO-a 

3 


s 


rt V 

O'SS 

Pi 
S o o 

M4 0) 4) 

III 


(a) Monthly average of third quarter, 1925 . (b) Less than J ton. (c) Monthly average of fourth quarter, 1925 . 






170 BULLETIN OF THE IMPERIAL INSTITUTE 

















MONTHLY MINERAL AND METAL STATISTICS 171 




172 BULLETIN OF THE IMPERIAL INSTITUTE 


I 

O ^ 

M 00 

00 t>. 

lO O' 

yQ 

M O 


88 § 8 | 8 g 

lO fO '4‘CO T? *000“ 

0*0 M ro O' *0 

00 ^^ ^ 't 

PO m" 0 “ ^ wS N 
VO fn 


8 8 


Ov 

'O 


OV 

<8 


*r> 

H 

*9 

0 “ 

fO 

ov 


O 

5 


00 

ov 


PO 

N I 


Ov M 

hN 

H VO^ 

row” 

fO M 
PO 


8 

0 0 0 Q 0 0 Q 

0 0 0 0 0 0 Q 

9 

8 

8 

M 

M ^ 'll- d PO 0 

0 

M 

'Vf 

VO 

0 d 00 ov d PO 0 

00 

00* 

eC 

0 

d d Ov M vO PO VO 

CO 

vO 

!>. 

t> 

CO CO ^ 

M 

*Q 

CO 

00* 

-vf d* 

VO* 

d 



10 V-) 
VO 00 

M 10 


I I Iliilii I I 


O 
' PO 
M 


Ov r>i M 00 M pooo 00 

OWOvmVO'^N 
PO 00 PO 


VO 

c< 


pn 

»o 

•o 


'8 


VO 

»o 


o 5t 

<S" 


VO 

VO 

O 


8888888 

Ov ►H PO ^ PO 

-Th o* »o ^ dv 

pp) « O M OvvO *0 

CO »-• o PO -^00 


I 


^ 00 

t*N M 

^ r>. 


N 

N 

PO 


PO PO 
CO 

»o 


s. 

la 

r 


VO O 

00 Q 

tn o 

00“ 4 

!>• ^ 

O N 

m" ov 


imm § I 


O lO PO O N tovo 
CO N O Ov »OvO 
CO M O CO -^00 


PO Q 
»0 Ov 


OV 

M 

N 


o <0 

W M 
Ov «0 
pi* H 
d 


d 




o 


00 

00 VO 

0 v\O "I- d 0 

to 

PO 

d d 

Ov PO Ov VO 0 

d 

»o 

PO 

d^ .0 ^ 0 ^ 

to 



•O CO 

VO* 


q, 

PO 


OVSO 

^00 

d 

d 




5 § 8§§8888 

vo^ POvO O M 00 

M VO* M* t^vd VO PO VO 
M M r^dOVOdPOM 
p< VO PO ^Hpr)T^T^O' 
M* Cfv IT) W* 


§ I 


o 

PO 


o 

■Vi* 

d 

«o 




_ vO 
M^OO 
d* 
d 


o o 

4 -» •♦J ....... 

bO ho 0000000 

G fl »0 x) XJ XJ »0 


3 3 


o 

»d 


a a a a 0 

. 2 S S 5 S 

O fcuD tuo bO bO bO 

'O a d d d rt 

3 3 3^3 


I . 

d'O 














MONTHLY MINERAL AND METAL STATISTICS 173 



(a) Converted at rate of 7 barrels = i long ion, * (6) Shipments, 

{c) Figures refer to petroleum transported from fiela^. Production, which would include fuel consumed and stocked, was approximately 
109,000,000 long tons for the year. 
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(a) Monthly average of third quarter, 1925. (6) Monthly average of fourth quarter, 1925. 
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(a) Monthly merage of third quarter, 1925. (6) Silver content of ore produced in the Dominion was 20,003,970 fine troy ounces, 

(c) Stiver content of bars, s'^g, etc,, exported from the State, not necessarily overseas, 

(d) Silver is also contained in ores of base ^als exported, («) Monthly average of fourth quarter 1925. 
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(a) Monthly average of third quarter, 1925. (6) Monthly average of fourth quarter, 1925, (c) One cwt. 



SECTION A— PLANT AND ANIMAL PRODUCTS 


REPORTS OF RECENT INVESTIGATIONS AT THE 
IMPERIAL INSTITUTE 

Selected from the reports made to the Dominion, Colonial, 
and Indian Government^ 


TOBACCO FROM PALESTINE, NIGERIA AND 
MAURITIUS. 

In connection with the attempts that have been or are 
being made m many countries of the Empire to produce 
tobacco that will find a market in this country, a large number 
of samples have been received and examined at the Imperial 
Institute in order to ascertaip their suitability for British 
requirements. Advice has also been given to growers as to 
methods of cultivation and preparation, and as to the most 
suitable varieties to grow under the varying conditions obtaining 
in the different countries. The results of the investigation ox* 
many of the samples have already been published in this 
Bulletin ; ^and in the present article, tobaccos from 
Palestine, Nigeria and Mauritius are dealt with. Those received 
from Palestine were of Turkish varieties and, as explained 
later, tobacco of good quality is already being exported from 
that country. The pipe tobaccos from Nigeria were of promising 
character, but owing to certain economic considerations, the 
attempts made by the Agricultural Department to induce the 
natives to grow t(d)acco for export have been discontinued for 
the present. The tobaccos received from Mauritius were of 
the cigar filler type, and as it was the first attempt to produce 
that I^d of tobacco in the island and experience in curing was 
lacking, the results cannot be taken as conclusive. 

In addition to the countries mentioned, samples of tobacco 
have also been received recently from Dominica and Tangan- 
yika Territory. That from the former colony was a dark 
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leaf suitable only for the preparation of pipe tobacco, for 
which purpose it was valued by brokers at about Is. 6i. per lb. 
in London. Five samples of tobacco of Turkish type were 
forwarded from Tanganyika. Although not of very good 
quality, and suitable only for blending with the lower grades 
of Turkish tobacco for the manufacture of cigarettes, they 
were nevertheless of promising character, and with more 
experience in methods of curing and fermentation it seems 
likely that Turkish tobacco of good quality could eventually 
be produced in the Territory. 


Palestine. 

Considerable attention has been paid during the last few 
years to the cultivation of tobacco in Palestine. The climate 
is well suited to the crop and the soil in many regions is also 
suitable. Under the Turks, the cultivation was vested in a 
monopoly granted to the R^gie Co-Intcressde des Tabacs de 
TEmpire Ottoman, who also controlled the manufacture and 
sale. Cultivation was prohibited except in a few villages in 
the Kaza of Acre. During the war, however, the prohibition 
was removed in Northern Palestine, where considerable 
quantities were produced for the use of the Ottoman troops. 
The monopoly was abolished by the Palestine Government 
in January 1921, and since that time the areas planted have 
increased year by year. Experiments conducted by private 
enterprise, assisted by the Agricultural Department, showed 
that the production of tobacco of excellent quality was possible, 
and in 1924 a wave of enthusiasm for tobacco cultivation 
passed over the country. Thousands of acres were devoted 
to the crop, both in Arab and Jewish villages, and the produc- 
tion far exceeded the local demand. Much of the leaf, however, 
owing to the inexperience of many of the growers, was of 
inferior quality, and it became necessary for the authorities 
to call attention to the importance of concentrating on 
the quality, rather than the quantity, of leaf produced. 
A considerable proportion of the surplus nevertheless found 
a ready market abroad, 83,900 lb. being shipped to Germany 
during February and March 1925. The total exports in 1924 
and 1925 were 3,020 lb. and 95,090 lb. respectively, the United 
Kingdom taking 3,515 lb, in the latter year. 
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The bulk of the crop consists of Turkish varieties, includ- 
ing Macedonian, Anatolian, Kavalla, Seres and Samsuni. 
The last-named kind produces the best leaf and is the variety 
specially recommended for cultivation in Palestine. In 1924 
it was estimated that nearly 4,000 acres were planted with 
Tiurkish varieties, and about 700 acres with the native variety 
(" Baladi ”). The crop in that year was estimated to be 
1,200 tons of Turkish and 540 tons of Baladi ; the local 
consumption is about 300 tons of each kind. 

With a view to encouraging the cult’ vat jon of tobacco and 
assisting growers, a Co-operative Society of Arab Tobacco 
Growers and another of Jewish Tobacco Growers have been 
formed. An Ordinance regulating the taxation, cultivation, 
manufacture, etc., of tobacco came into force on 1st May 1925. 

On the removal of the monopoly in 1921, the manufacture 
of cigarettes in Palestine became possible and there are now 
twenty or more factories, employing a large number of hands. 
At first, imported Turkish tobacco was employed in the fac- 
tories, but the quantity of locally grown leaf used is increasing. 
The raising of the customs duty on imported cigarettes from 
P.T. 60 to P.T. 100 per kilo, in June 1925, should still further 
encourage the manufacture of cigarettes in the country. 

Sir Herbert Samuel in his Report on the Administration of 
Palestine, 1920-1925, considers that the good quality of a 
large part of the crop, and the remunerative prices obtained, 
indicate that tobacco may become one of the chief sources of 
the agricultural wealth of Palestine. It is already an important 
source of revenue, the amount derived in excise and customs, 
in 1924-25, being estimated at £E. 100,000. 

In order to ascertain the relative suitability of the different 
varieties grown in Palestine for the British market, samples 
were forwarded to the Imperial Institute in 1924 and 1925. 
The results of their examination are given below. 


Series I. 

The samples received in 1924 included seven leaf tobaccos 
and one of Latakia which consisted of the entire plant. 
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The general characteristics of the seven leaf tobaccos are 


given in the following table : — 



Sample. 

1. Anatolian, from 

Site of 

Colour of 

Texture of 

Leaves. 

Inches. 

Leaves. 

Leaves. 

4J--9i long. 

Light sandy 

Fair. 

Mikveh Israel 

li-4 wide 

brown to light 
orange-brown 


No. 2. Anatolian - Mace- 

4-10 long, 

Dark orange- 

Inclined to be 

donian Hybrid, 

1J-4J wide 

brown, some 

harsh and weak; 

from Mount 


showing green- 

on the whole, of 

Carmel 


ness 

fair texture. 

No. 3. Macedonian 

3J-6 long. 

Light sandy 

Of fair texture 

(second crop), 

from Rosh Pina 

2-3 wide 

yellow 

and appearance. 

No. 4. Anatolian - Mace- 

5J-8 long. 

Mostly dark 

Texture on the 

donian Hybrid. 

2J-4 wide 

orange - brown. 

whole fair, some 

from Damann 


a few light 
sandy yellow 

leaves rather 
harsh and 
brittle. 

No. 6. Anatolian, from 

5J-9 long, 

Light orange 

On the whole 

Malia 

2-4 wide 


rather weak and 
papery. 

No. 7. Anatolian, from 

5J-10 long, 

Yellow to 

Of fair texture. 

Tershiha 

2J-6 wide 

orange-brown 

some leaves in- 
clined to be 
papery. 

No. 8. Anatolian, from 

6-9 long. 

Light brown 

Some of fair tex* 

Ras-el-Ahmar 

3-4 wide. 

to yellowish- 

ture ; on the 


mostly 0 

brown. Slightly 

whole, inclined 


by 4 

dirty 

to be weak and 
papery; of poor 
appearance. 


It was stated that all these samples represented the 1923 
crop, with the exception of one-third of sample No. 3, which 
was drawn from the 1922 crop. 

The sample of Latakia (No. 5) was described as " Latakia 
Pipe Leaf from Wadi Sherour. Crop grown in 1918.” This 
sample consisted of the whole plant, including thick stems and 
ripe fruits, and was cut into lengths of from 4 to 6 in. Some 
of the stems measured up to 0*4 in. in diameter. The material 
was of a dark brown to blackish tint and possessed the 
characteristic odour of Latakia tobacco. 


The amounts of nitrogen in 
were found to be as follows : — 

Sample No. 

1 . . . . 

2 . . . . 

3 . . . . 

4 . . . . 

6 . . . . 

7 . . . . 

8 . . . . 


the samples (except No. 5) 


Nitrogen (in leaves containing 
14 per cent, moisture). 
PtrcMt. 

2-14 

2-53 

2*09 

2-41 

2*22 


1*90 

181 
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Sample No. 2 was selected, as fairly representative of the 


seven leaf tobaccos and was 

analysed with the following 

results, which are calculated 

on a basis of 14 per cent, of 

moisture : — 


Moisture 

. 14-0 

Nicotine 

1-75 

Nitrogen 

2*53 

Ash .... 

. 16-4 


The results of analysis of the ash were as follows : — 





Calculated on 
COjrfree asb. 
PerctnU 



cent. 

Lime 

CaO 

40 16 

53-60 

Magnesia ...... 

MgO 

,5*76 

7-69 

Potash 

K,0 

14-73 

19-66 

Soda 

Na,0 

2-07 

2-76 

Sulphates, expressed as sulphuric anhydride SOs 

3-55 

4-74 

Chlorides, expressed as chlorine . 

Cl 

3-43 

4-58 

Carbonates, expressed as carbon dioxide 

COj 

25-10 

— 


These results show the leaf to contain satisfactorily low 
percentages of nicotine and nitrogen, but the amounts of 
sulphates and chlorides in the ash are slightly high. 

The samples, with the exception of No. 5 (Latakia), were 
submitted to smoking trials with the results given below : — 


Sample. 
No, 1 

No. 2 


No. 3 


No. 4 
No. 6 

No. 7 
No. 8 


Result of Trial. 

Good flavour ; satisfactory burning qualities ; 
white to grey ash. 

Holds fire fairly well, leaving a white to grey 
ash ; fairly good flavour, but rather too 
strong and pungent for a good Turkish grade. 

Burning qualities satisfactory ; grey ash ; 
flavour good, though a trifle pungent, and 
slightly inferior to that of No. 1. 

Grey ash ; flavour, etc., similar to No.2. 

Grey ash ; fairly good flavour, though rather 
strong and pungent for Turkish tobacco. 

White to grey ash ; strong flavour ; pungent. 

Grey ash ; strong flavour ; more pungent than 
No. 7. 


It will be observed that in general the seven samples 
possessed satisfactory burning qualities, but on the whole 
their flavour was rather strong and pungent for Turkish leaf. 

Samples Nos. 6 and 8 were too small for commercial 
valuation, but Nos. 1, 2, 3, 4 and 7 were submitted to manu- 
factureis specialising in Turkish tobacco, who reported that 
the products were lacking in character and aroma and were 
somewhat harsh, but that they burnt well and should be 
saleable in the United Kingdom at Is. 3d. to Is. 6d. per lb. 
(May 1924), as medium grade leaf for use in the manufacture 
of the cheapest grades of Turkish cigarettes. 
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The Latakia tobacco, No. 5, grown in 1918, was submitted 
to another firm of manufacturers, who reported that it was 
insufficiently fumigated, but that if it was five years since it was 
fumigated it would not be quite fair to express a definite 
opinion on it. 

General Remarks . — ^The burning properties of the seven 
samples (Nos. 1, 2, 3, 4, 6, 7 and 8) were satisfactory. Nos. 1 
and 3 being the best in this respect. The ash of sample No. 2, 
which was fully analysed, was found to contain sufficient 
potash, but the total amount of sulphates and chlorides present, 
although not excessive, approached the maximum compatible 
with good burning quality. The best samples were Nos. 1 
and 3, which had a fairly good flavour ; the next best were 
Nos. 2, 4 and 6, whilst Nos. 7 and 8 were the least attractive, 
being rather strong and pungent for Turkish leaf. 

The amovints of nitrogen in the tobaccos were not excessive, 
but they indicate that in all cases there was a sufficiency of 
nitrogenous matter in the soil. 

With the exception of samples Nos. 1 and 3 the colour of 
much of the tobacco was dirk, and the leaves were rather 
large. The preparation of the leaf might be improved by curing 
to a yellow tint and avoiding the dark orange-brown colour 
shown by the larger leaves of the present samples. 


Series II. 


The samples in tliis series were stated to represent bulk 
quantities of the 1924-25 crop ; to consist of a mixture of 
several grades and varieties ; and to be unfermented. 

The samples consisted of two sets : I, from the northern 
villages, and II, from the southern villages. Particulars of the 
samples are given in the following table, which also shows the 


size and condition of the leaves : — 


Sample. 

I . — Northern Villages — 

1-a Maghar, 1st, 2nd and 3rd 
1-b Kahaa, 1st, 2nd and 3rd 
l-c Safad, 1st, 2nd and 3rd 
l--d Yasud Hamaleh, 1st, 2nd 
and 3rd 

1-e Firim, 1st, 2nd and 3rd 
1-1 Rosh Pinah, 1st, 2nd and 
3rd 


Sixe of Leavee. 

Good - sized 
leaves on the 
whole ; mostly 4 
to 6 in. long and 
2 to 4 in. wide, 
but the size 
varied consider- 
ably in each 
sample. 


Texture and 
Appearance of Leavee. 

Yellow leaves, of fair 
body, but mostly 
showing brown .brittle 
patches, and m many 
cases greenness. All 
the samples were 
practically alike. 
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Sample. 

II . — Southern Villages — 

2--a Kakoun, 1st, 2nd, 3rd and 
4th (mixed) 


2-bRichon le Zion, Ist and 
2nd 


2-b Richon le Zion, 3rd and 
4th 


2-c Petach-Tikvah, 1st and 
2nd 

2-c Petach-Tikvah, 3rd 

2-c Petach-Tikvah, 4th 

2-d Kadarah, 1st and 2nd 
2-d Kadarah, 3rd 

2-d Kadarah, 4th 


Site of Leaves. 


Texture and 
Appearance of Leaves. 


5 to 11 in. long Light brownish-yellow 
and 2J to 5J in. to dark brown, almost 
wide; many black in places ; many 
leaves rather leaves showing pro- 
large for Turkish nounced greenness, 
tobacco Texture variable ; in- 

clined to be papery 
and brittle. 

4 to 8 in. long and Pale sandy yellow ; 
2 to 4 in. wide mostly showing brown 

patches. Texture on 
the whole satisfactory. 
Some slight greenness 
and some weak 
patches. 

4 to 8 in. long and Variable in colour ; 
2 to 4 in. wide mostly light sandy 
yellow, with a good 
many brown patches. 
Many leaves showed 
pronounced green- 
ness. Fair substance ; 
on the whole inclined 
to be weak. 

4 to 10 in. long Light brownish-orange; 

and 2 to 5 in. some leaves showing 
wide ,' a few greenness. Texture on 
smaller the whole fair ; some 

leaves inclined to be 
brittle. 

3 to Sj in. long Similar to preceding 

and 11 to 4J in. sample, but not of 
wide ; a few quite such good 
smaller. appearance and show- 

ing more greenness. 

3J to 9 in. long Colour variable; 
and IJ to 4J in. mostly brownish- 
wide orange. Inclined to be 

papery. 

5 to 10 J in. long Sandy yellow, with 

and 2J to 5 in. brown patches. Satis- 
wide factory texture. 

4 to 9 in. long and Brownish-orange ; 
2 to 5 in. wide some leaves showing 

pronounced green- 
ness. Fair body but 
many leaves inclined 
to be brittle. 

31 to 9 in. long Colour variable ; on 
and 1} to 41 in. the whole brownish- 
wide orange. Many leaves 

showed pronounced 
greenness. Leaves on 
the whole inclined to 
be weak and brittle. 
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The samples 1-d, 1-f and 2-a were taken for chemical 
examination. After removal of the midribs these tobaccos 
were analysed with the following results, wliich are calculated 
for tobacco containing 14 per cent, of moisture ; — 




l-d. 

l-£. 

2-a. 



Per cent. 

Per cent. 

Per cent. 

Moisture 

, . 

14*0 

14-0 

14*0 

Nicotine 


2*87 

2*23 

2*18 

Nitrogen 

. 

1*88 

1*92 

2*51 

Ash 

, 

. 14*0 

13*1 

16-2 


These results show that the tobaccos contained fairly normal 
quantities of nicotine and nitrogen. 


» 

The results of the analysis of the ash were as follows ; — 




l-d. 

1 

i-f. 


2-a. 

Lime 

CaO 

Per 

cent. 

46*23 

Calculated 
on C(),- 
free ash 
Per 
cent. 

53 57 

Per 

cent. 

4*^*8! 

Calculated 
on CO*' 
free ash. 
Per 
cent. 

55*63 

Per 

cent. 

37*99 

Calculated 
on CO,- 
free ash 
Per 
cent. 

45*48 

Magnesia 

MgO 

7*16 

8*30 

6-05 

7*35 

11*27 

13*50 

Potiish 

KaO 

9*53 

11*04 

9*20 

1117 

9*09 

10*88 

Soda 

Na.O 

1*52 

1*76 

0*86 

104 

1*21 

1*45 

Sulphates, expressed 
as sulphuric anhy- 

dride . 

SO, 

5*78 

6*70 

4*56 

5*54 

3*18 

3*81 

Chlorides, expressed 
as chlotino . 

Cl 

3-21* 

3*72 

2*69 

3*27 

7*79 

9*33 

Carbonates, expressed 

as carbon dioxide . 

CO, 

13*70 

— 

17-64 

— 

16*51 

— 


In all three samples, the ash contained a low amount of 
potash and a rather high total percentage of sulphates and 
.chlorides ; in sample 2-a the amount of chlorides alone wa.s 
excessive. 

The samples were submitted to smoking trials, with the 
following results : — 

I. Northern Villages . — ^Tbe six samples of this set burnt 
well and 5 delded a white to grey ash, occasionally showing 
some black portions. They had a distinct flavour, rather fuU 
for Turkish leaf and somewhat coarse and pungent. 

II. Southern Villages . — ^These samples were, in general, 
similar in smoking quality to those from the Northern villages, 
but with the exception of 2-a and 2-b (1st and 2nd) were 
rather more pungent and coarse. Samples 2-c (3rd) sind 2-c 
(4th) did not bum so well as the others. All the tobaccos 
gelded darker ash than those of Set I, that of 2-a being 
the lightest in colour of this Set. 
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The tobaccos were submitted to merchants and to brokers, 
who furnished the following observations : — 


(1) The merchants did not consider that under present 
conditions this Palestine tobacco would be of much interest in 
the United Kingdom, in view of the fact that Turkish tobaccos 
are now being produced in countries of the Empire, such as 
Rhodesia and South Africa, which enjoy the preferential rate 
of import duty. 


(2) The brokers described the tobaccos as rather coarse and 
bitter in smoking, of a weedy character, and lacking in tough- 
ness. In their opinion such leaf could only*be marketed in 
the United Kingdom at a low price, for use as a blending 
material in cheap Turkish cigarettes, but they doubted whether 
grades 2-a (1st, 2nd, 3rd and 4th grades mixed), 2-b (3rd and 
4th grades mixed) and 2-c (4th grade) would be saleable here 
even for this purpose. They furnished the following nominal 
valuations for certain of the samples ; — 


Sample. 

I-d (1st, 2nd, 3rd, mixed) 
1-0 (1st, 2nd, 3rd, mixed) 

1- f (1st, 2nd, 3rd, mixed) 

2- b (3rd and 4th mixed) 
2-c (1st and 2nd mixed) 
2-c (3rd grade) . 


Value per lb. (Aug. 1925) 
. Is. 9d. to 2s. 

. Is. 9d. to Is, 8d. 

Is. 6d. 

9d. to Is. 

. Is. 3d. to Is. 6d. 

, Is. to Is. 3d. 


The firm offered to take charge of a small trial shipment, 
if desired, in order to test the market in this country, but they 
pointed out that Palestine tobaccos would have to be sold in 
strong competition with supplies of similar quality from Greece, 
Bulgaria and elsewhere. 


General Remarks . — From the results of the chemical 
examination of samples 1-d, 1-f and 2-a it will bo seen 
that the ash is characterised by rather high amounts of sulphates 
and chlorides, whilst the percentage of potash is low. The two 
former constituents have a bad effect on the burning quality 
of the leaf, whilst potash is beneficial. The present samples 
bum satisfactorily with the exception of 2-c (3rd) and 2-c (4th), 
but the results of the analysis of the ash of samples 1-d, 1-f 
and 2-a suggest that the soils on which these tobaccos were 
grown may contain barely sufficient potash to counteract the 
effect of the large proportion of sulphates and chlorides present, 
and that unless appropriate manuring is adopted the burning 

(22757) B 
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properties of the leaf of succeeding crops may be adversely 
affected. The samples from the Southern villages include 
samples of " Grade 4 " leaf, which was generally darker than 
the other tobaccos, but on the whole the colour of the leaf was 
good in both sets. The best samples in this respect were 
Nos. 1-c, 1-d and 1-e, followed by 2-b (1st and 2nd mixed) 
and 2-c (1st and 2nd mixed) ; whilst the darkest tobaccos 
were 2-a, 2-c (4th), 2-d (3rd) and 2-d (4th). 

The pungency and coarseness could be considerably reduced 
by adopting bulk fermentation, whilst excess of nitrogenous 
manures (which* tend to produce these properties) should be 
avoided. 

In submitting the foregoing report to the Palestine authori- 
ties it was stated that, if so desired, the Imperial Institute 
would be prepared to receive a small consignment of Palestine 
tobacco for sale in London through the brokers who 
valued the present samples. It was pointed out that, in order 
to obtain the best price, it would be well to avoid mixtures of 
grades or varieties, and to omit the 3rd and 4th grades entirely ; 
and further, that the leaf shqpld be packed in such a condition 
as to contain from 12 to 14 per cent, of moisture on arrival 
in this country. 


Nigeria. 

The natives of Nigeria have cultivated tobacco for a long 
time past, and small plots are to be found in nearly every village 
in the Northern Provinces. Very little of the native leaf is 
smoked, however, and it is mainly employed for chewing or for 
snuff. For the former purpose the leaf is finely crushed and 
mixed with oil and a little pepper ; for snuff it is simply ground 
into a fine powder. The pipe tobacco smoked by the natives 
is mainly imported " black leaf,” whilst imported cigarettes 
are now to be found in nearly every native market. 

Considerable care is taken by the natives in cultivating 
tobacco ; irrigation is commonly practised and the soil is 
always well manured. In harvesting, however, leaves of all 
ages are gathered at the same time and the curing is effected 
by a very primitive method, with the result that the bulk of 
the tobacco is unfit for export. 
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For the past ten years the Nigerian Department of 
Agriculture has endeavoured to improve the quality of the 
tobacco by conducting cultivation and selection trials and 
curing experiments, and by encouraging the natives to prepare 
from the local tobaccos a leaf of better quality. In 1915 
the Department commenced experiments with the object of 
producing a " bright " tobacco of the Virginia type, and seed 
of well-known American varieties was imported. The results 
obt€iined at the Ilorin Experiment Station, in the Northern 
Provinces, during the first year were distinctly promising. 
Four samples of the tobacco, comprisingt three American 
varieties and one local form, were examined at the Imperial 
Institute and found to be quite suitable for the English market 
although the colour was not very satisfactory (see this 
Bulletin, 1917, 15, 32). 

There is no doubt that the soil in many parts of 
Northern Nigeria is suitable for the crop, and that the 
production of a good “ bright ” tobacco depends mainly 
on the adoption of a satisfactory method of curing. 

Under the climatic conditions obtaining in the country 
flue-curing bams seem to be essential for the best results. 
These are out of the question, however, so far as the native 
grower is concerned, and the etforts of the Department have in 
recent years been directed to improving the native methods of 
sun- and air-curing. Considerable trouble has been taken to 
demonstrate the best methods to the growers and great 
improvement has been effected in some districts. On the whole, 
however, much difficulty has been experienced in inducing the 
natives to produce even a low-grade tobacco for export. 
During the last few years the Department has held an annual 
market and has bought any tobacco offered for sale that was 
considered to be at all suitable for export. In order to encourage 
the native growers, the prices paid by the Department were 
higher than was strictly justified by the prices obtainable on 
the sale of the tobacco in England, and represented the estimated 
approximate value which it was considered the tobacco should 
realise if exported on a large scale. The people of one 
particular village consistently produced a relatively considerable 
quantity of tobacco of a fair standard- of quality, and it was 
hoped that by continuing the market from year to year the 

(22757) B 2 
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production of tobacco for export would spread to other villages. 
A number of villages successively attempted the production on a 
small scale, with the assistance of instructors, but afterwards 
abandoned it. It has been decided therefore that the industry 
is not sufficiently attractive to native growers at present to 
warrant any further attempt being made by the Department to 
establish it, and the efforts have now been discontinued. 

For a number of years the tobacco purchased from the 
natives, together with a certain amount of leaf produced at the 
Government Farm at Ilorin, has been sent to the Institute 
for examination and sale by brokers in order to test the market. 
It has been foimd that in general the consignments have 
consisted of low-grade leaf, suitable only for cheap smoking 
mixtures and shags. They have been sold in competition with 
leaf of similar grade from India, of which large quantities are 
usually available on the market. The consignment icceived in 
1925 was the best so far exported, and the following extracts 
from the report furnished to the Government of Nigeria will 
be of interest as indicating the character of the better kinds of 
leaf produced by the native grower. 

The consignment consisted of fourteen bales weigliing about 
1 cwt. each. A sample was drawn fn>m I'ach bale and examined 
at the Imperial Institute with the following results : — 

Uale Sixo of Leaves, iuchea. Cclour. Texture. 

No. 

1 16x5 to 17x9 . Yellow to dark orange Of fair to hea\"y 8ub« 

stance and rather broken . 

2 17x5 to 30x13 . Orange fo dark reddish- Mostly of fairly heavy 

brown substance ; some of the 

leaves were brittle. 
Somewhat tom, and 
some leaves badly 
spotted. 

3 15x5(to20x9 . Light orange-brown . Thin, weak, and slightly 

spotted. The butts had 
been removed from some 
of the leaves. 

4 20x6 to 28x14 . Dark orange-brown , Var3dng from to 

heavy in substance. 
Some of the leaves were 
coarse and some slightly 
spotted. This sample 
was very earthy. 

5 18 X 4 to 25 X 10 . Pale brown to medium Thin to fair substance. 

, orange-brown ; a few Many leaves badly tom! 

of the leaves were 
dark reddish-brown 
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Bale Slae of Leaves, inches^ 
No. 

6 14x5 to 27x14 

7 16x5 to 24x13 

8 16x7 to 20x8 

9 16x5 to 23x10 

10 12x4 to 17x9 

11 llx3to21x9 

12 14x6 to 18x9 

13 10ix3tol6x7 

14 11x4 to 22x10 


Colour. 

Pale orange to medium 
brown ; some leaves 
mottled 

Pale to medium 
orange-brown 

Yellow to dark orange- 
brown ; some leaves 
mottled 

Mottled orange to dark 
reddish-brown 


Yellow to mahogany, 
but mostly orange 


Yellow to dark reddish- 
brown 


Light brown to dark 
orange-brown ; some 
leaves mottled 

Orange to« medium 
orange-brown 
Yellow to dark reddish- 
brown 


Texture. 

Thin to fairly heavy in 
substance, ^me leaves 
badly tom. 

Thin and somewhat tom. 

Substance thin to fair. 
Some leaves brittle and 
some slightly broken. 
Slightly spotted , 

Fair to heavy substance. 
The butts had been 
removed from some of 
tt^ leaves. 

Substance thin to fair, 
but some leaves inclined 
to be papery. Rather 
tom. 

Thin to fairly heavy sub- 
stance. Some of the 
leaves showed greenness. 
Somewhat torn and of 
poor appearance. 

Thin to fairly heavy sub- 
stance. Some leaves 
tom and of poor appear- 
ance. 

Thin to fair substance. 

Thin to fair substance. 
Some leaves were 
slightly spotted and 
some showed greenness. 
Some brittle and torn. 


All the samples were found to contain an excess of moisture, 
although they had probably dried to some extent subsequent 
to their withdrawal from the bales at the warehouse, and some 
showed evidence of having become heated. 

The leaves were generally of narrow shape and had heavy 
stalks which were rather bare at the butt ends ; some fairly 
broad leaves were, however, present. On the whole the leaves 
were larger, lighter in colour and of better substance than those 
of the earlier consignments from Nigeria. 

Smoking trials were made with the best, the worst, and 
some mixed leaves, in both pipe and cigarette form. In all 
cases the leaf burnt well, leaving a white to grey aish. The 
smoke was very pungent and the flavour rough and strong, 
these features being chiefly, if not entirely, attributable to lack 
of curing. 
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The sale of the tobacco was placed in the hands of the 
brokers through whom the previous consignments had been 
sold. All the tobacco was in a very moist condition and at 
the suggestion of the brokers the whole of the consignment was 
dried at the docks, and three of the bales " garbled ” in order 
to facilitate its sale. The price eventually obtained for the 
whole consignment was per lb. 

As regards the quality of the consignment, the brokers 
reported that the tobacco itself was better than that of the 
previous lots, being longer, tougher and of better colour ; it 
had, however, large stalks and was rather bare at the butts. 

Summarising the conclusions to be drawn from the results 
of the examination and sale of the consignments of Nigerian 
tobacco forwarded to the Imperial Institute, it may be stated 
that the samples of native-produced leaf indicate that there 
is a good prospect of producing in Nigeria a good grade 
of leaf suitable for the United Kingdom market provided that 
better curing methods are adopted. The burning properties are 
satisfactory and the defects in the flavour of the tobacco are 
due largely to the method of preparation. It may, therefore, 
be concluded that the soil ancT climate are satisfactory for the 
production of pipe tobaccos. Further trials with other varieties 
of seed and improved methods of preparation would demonstrate 
the possibility of producing other classes of leaf. 

The tobacco from the Government Farm at Ilorin has been 
generally of very promising quality, and analyses of the ash, 
which have been made at different times, show that the mineral 
constituents of the leaf are satisfactory, indicating that the soil 
is of suitable character for the crop. 

Mauritius. 

Tobacco is not at present an important crop in Mauritius, 
and is grown only for making " tabac bleu ” for the local market. 
Samples of this tobacco examined at the Imperial Institute in 
1922 were found to be unsuitable for the English market, and 
it was suggested to the Department of Agriculture that if it 
were desired to grow tobacco in Mauritius for export to the 
United Kingdom, probably the best procedure would be to 
devote attention, in the first instance, to the production of a 
leaf suitable for use as cigar fillers. In accordance with this 
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suggestion, seed of three varieties of filler tobacco were obtained 
by the Imperial Institute from the United States and forwarded 
for trial cultivation in Mauritius. Samples of the tobaccos 
grown at the Royal Botanical Gardens, Pamplemousses, and 
in Rodrigues, were subsequently sent to the Institute for 
examination. 

The faults exhibited by the tobaccos were in large part due 
to unsatisfactory curing caused by lack of knowledge and skill. 
This was recognised by the authorities in Mauritius, who, at the 
close of 1924, sent Mr. G. Corbett, Agricultural Superintendent, 
Rodrigues, to South Africa, Rhodesia and Nyasaland, to study 
the methods of tobacco cultivation and curing practised in 
those countries. 

His Report on the tour, containing much information of 
practical value, together with recommendations regarding the 
extension of the tobacco industry in Mauritius, has recently 
been published by the Department. He considers that the 
types most suitable for cultivation in the island are the inter- 
mediate and dark types. The soils of Mauritius, generally 
speaking, are too heavy and rich in nitrogen for the production 
of bright cigarette leaf, and thSy lack the phosphates essential 
for growing such tobacco of good quality. Mr. Corbett 
recommends experimenting with such varieties as “ Gold Leaf " 
and " Blue Pryor ” for fire-curing and " White Burley ” for 
air-curing. While these experiments are being carried out he 
suggests that the “ Tabac Bleu,” already produced in 
Mauritius, should be fermented in bulk to ascertain whether 
it can be improved by this means. With regard to the 
possibility of producing cigar leaf in Mauritius, Mr. Corbett is 
not very hopeful, but he states that as he saw no cigar leaf 
on his tour he is not in a position to give a definite opinion. 

The tobaccos received for examination were as follows ; 
the yields quoted in the case of the first three samples are 
based on the results of small trial plots, and have been taken 
from a statement furnished to the Imperial Institute by the 
Agricultural Superintendent of the Royal Botanic Gardens, 
Pamplemousses. 

No. 1, Cuban tobacco from Royal Botanic Gardens, 
Pamplemousses . — ^This gave a yield at- the rate of 205 tons 
of dried leaf per acre. Leaves from 11 to 17 ins. long and 4 
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to 9 in. broad, of dull brown colour and showing much green- 
ness : a few leaves were reddish-brown, and some were rather 
spotted. The leaves were of good shape, with fairly small 
midribs and rather wiry veins. A few were of fairly fine 
texture, but on the whole the leaves were coarse. 

No. 2. Zimmer Spanish tobacco from Royal Botanic Gardens, 
Pamplemousses. — ^The yield of dried leaf in this case was at 
the rate of 259 tons per acre. Leaves from 12 to 18 in. long 
and 5 to 9 in. broad. The colour was mostly dull brown, 
but it was somewhat uneven, some leaves being light brown 
and a few rather' reddisli ; the leaves showed much green- 
ness, and some were spotted. They were rather weak and 
similar in texture to the sample of Cuban leaf. No. 1. 

No. 3. Connecticut Broad Leaf tobacco from Royal Botanic 
Gardens, Pamplemousses. — ^This variety gave the smallest 
yield, viz., at the rate of 187 tons of dried leaf per acre. Leaves 
from 10 to 15 in. long and 2| to 8 in. broad, of medium 
reddish-brown colour ; they showed much greenne'S (though 
less than samples Nos. 1 and 2), and most of tJu'in WLie badly 
spotted. The leaves were on the whole rather small, with 
small midribs and rather wiry* veins. They were fairly thin 
in texture but harsh and weak. 

No. 4. Zimmer Spanish tohucco from Rodrigues . — Leaves 
from 14 to 24 in. long and 6 to 12 in. broad, of a dull brown 
colour and showing much grc'cnness. The midribs were 
fairly small, but the veins were prominent and wiry. The 
leaves were fairly fine in texturi' but inclined to be harsh 
and weak. 

No. 5. Connecticut Broad Leaf tobacco from Rodrigues . — 
Leaves from 12 to 17 in. long and 4^ to 9 in. broad, from 
light to dark reddish-brown and showing much greenness. 
The midribs were fairly small, the veins prominent and wiry, 
and the texture fairly thin but harsh and weak. 

The samples were analysed with the results given in the 
following table, which are calculated for material containing 
14 per cent, of moisture : — 



No. 1. 

No. 2. 

No. 3. 

No. 4 

No 5. 


Per cent 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Moisture . 

14-0 

14*0 

14-0 

14-0 

14-0 

Nicotine . 

2-22 

313 

3*78 

4-62 

5-45 

Nitrogen . 

3-21 

2-72 

2-96 

4-06 

4*35 

Ash 

16-0 

16-2 

14-6 

16-0 

15-3 
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The ash was analysed in the case of samples 2 and 4 and 
found to contain : — 

No. 2. No. 4 . 


lime .... 


CaO 

Per cent. 

33*43 

Expressed 
on ash free 
from car- 
bon dioxide. 
Per cent. 

38*40 

Percent. 

20*53 

Expressed 
on ash free 
from car- 
bon dioxide. 

Per cent. 

23*12 

Magnesia 


MgO 

13*04 

15*00 

21*09 

23*74 

Potash 

. 

K,0 

19*15 

22*03 

24*16 

27*20 

Soda .... 

, 

Na,0 

2*28 

2*62 

1*68 

1*89 

Sulphates, expressed as 
phuric anhydride 

sul- 

SO, 

4*91 

5*65 

4*14 

4*66 

Chlorides, expressed as chlorine Cl 

12*99 

14*96 

15*40 

17*34 

Carbonates, expressed 
carbon dioxide 

as 

CO, 

13*08 



11*19 




The three samples from Pamplemousses on burning yielded 
a coherent grey ash, tinged with brown. The aroma was very 
pungent, and the flavour full, strong, and inclined to rankness. 

The tobaccos from Rodrigues gave an ash resembling 
in colour and appearance that of the samples from Pample- 
mousscs. The flavour and aroma of the Connecticut leaf 
No. 5 were not so good as those of the Zimmer Spanish tobacco 
No. 4, and both samples were, inferior in these respects to the 
corresponding tobaccos grown at Pamplemousses. 

The tobaccos were submitted to brokers and manufacturers 
in London, whose attention was called to the fact that the 
preparation had been defective owing to the lack of expert 
assistance. 

The brokers stated that the tobacco was unsuitable for 
cigar manufacture, as it was not only thick and gummy but 
when used as cigar bimch or filler it would not burn properly 
and the flavour was very objectionable. Such tobaccos would 
therefore not be saleable for cigar-making, and as regards 
their possible use as cutting tobaccos they would have to be 
sold in competition with common grades, such as those 
imported from India, and would be worth about 4d. to 7d. 
per lb. in London. 

The manufacturers tested the samples in the form of 
cigars, but foimd the taste to be very strong and unpleasant 
and the combustion extremely poor. They observed that 
the veins of sample No. 4 were coarse, but that as Zimmer 
Spanish tobacco is used in the United States principally as 
a cigar filler this in itself might not be an important objection. 
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provided that well-fermented leaf of good burning and tasting 
qualities could be obtained. The firm considered it difficult 
to judge from the samples, as to whether proper prepaiatir 
and curing would result in the production of useful and saleable 
leaf. 


General Remarks. 

These five samples of tobacco were of very poor colour 
for cigar leaf and showed much greenness, whilst the flavour 
on smoking was strong and unpleasant. The preparation 
was admitted to hhve been defective and there is no doubt 
that if the samples had been properly cured their appearance 
and flavour would have been considerably improved. 

The dull colour indicates that the leaves were harvested 
in an unripe condition, and the greenness shows that the curing 
was defective. The colour to be aimed at is a light cinnamon- 
brown, free from redness. The thatched open shed used in 
Rodrigues would not be satisfactory for curing, for which it 
is necessary to have a properly constructed curing shed. 

The results of the chemical .examination show that in the 
three samples from Pamplemousses the amounts of nitrogen 
and nicotine were satisfactory, but that in the two samples 
from Rodrigues the percentages of these constituents were 
much higher. The liigh peicentage of nitrogen in the samples 
from Rodrigues indicates that the soil on which they were 
grown contains too much nitrogenous organic matter. Cigar 
leaf needs a soil fairly rich in nitrogen in order that there may 
be no check to the plants during the growing period, but if too 
large an amoimt is present the composition of the leaf is 
adversely affected. 

The analysis of the ash of the samples of Zimmer Spanish 
leaf (Nos. 2 and 4) shows a high percentage of chlorides, which 
have a detrimental effect on the burning properties. In both 
cases, however, the ash also contained a large proportion of 
potash, which would tend to compensate the effect of the 
chloride. The presence of a large amount of chlorides is an 
objectionable feature in tobacco soils. 

.Both at Pamplemousses and in Rodrigues the Zimmer 
Spanish variety has given the best leaves as regards size. It is 
also noteworthy that both the tobaccos grown in Rodrigues 
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produced larger leaves than the same varieties at Pample- 
mousses. It would, however, be unwise, from the present 
samp] alone, to draw any conclusions regarding the best 
variety to grow. 

It was suggested in the report that it would be desirable not 
only to continue the trials, as proposed, but also to make 
arrangements for the treatment and handling of the crop under 
expert supervision, including the provision of suitable curing 
bams. It was pointed out that until this had been done 
no trustworthy opinion could be formed as to the prospects of 
cigar leaf production in Mauritius, as it is not certain how 
far the unsatisfactory features of the present samples were due 
to faulty handling and how far to local characteristics. There is 
no doubt, however, that the colour and flavour of the tobaccos 
could be greatly improved by better fermentation. 


PERILLA SEED. 

In an article published in this Bulletin (1920, 18, 479) 
attention was called to the possibility of growing perilla seed 
{Perilla ocymoides) in countries of the British Empire. It wais 
pointed out that the seed yields a valuable drying oil and that 
at present supplies of the seed are derived principally from 
Manchuria, China and Japan, the oil being produced chiefly 
in the last-named country. The oil is used largely in the paint 
and varnish industry in the United States and the cultivation 
of the plant has been started in Florida to supply the American 
market. 

In order that cultivation experiments might be undertaken 
in various parts of the Empire a supply of seed was obtained 
by the Imperial Institute from Japan, and forwarded to a 
number of coimtries, including Cyprus, the Union of South 
Africa and Rhodesia. A report on a sample of seed grown in 
the first-named country was printed in the above-mentioned 
article. Samples have since been received from South Africa 
and Rhodesia, and the results of their investigation are given 
in the present article, together with the results of examination 
of seed from India and Hong Kong. 
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Union of South Africa . — ^Two samples of seed were received 
in 1923 and 1925, respectively. In the former case the Imperial 
Institute was informed that only two rows, each about 10 ft. 
long, could be planted, the plants being set 6 in. apart. The 
5 neld was 3 lb. In the case of the second sample a little over 
one ounce of seed was sown on one-fifth acre ; 50 lb. of seed was 
harvested from the plants. 

Southern Rhodesia . — ^Two samples grown at the Agricultural 
Experiment Station, Salisbury, were received in 1923 and 1924, 
respectively. The «3oil on which the first sample had been 
grown was not in a high state of fertility, and although the 
seed germinated well, giving a 95 per cent, stand, the yield of 
seed from the small plot planted was only at the rate of 54 lb. 
per acre. 

In the second case the soil was good, but the germination 
poor, the stand being only 40 per cent. The 5 dcld was again 
low, being practically the same as before, viz., 55 lb. per acre.. 
The rainfall in the second year was 17 in. as compared vnth 
42 J in. in the previous year, and in view of the poor stand in 
the second year, it would appear that a low rainfall is suitable 
for the plant in Southern Rhodesia. 

The Chief Agriculturist states that under Rhodesian con- 
ditions the plant is slow-growing and would require to be sown 
on land free from weeds. He points out that the seed capsules 
ripen unevenly, while the seeds arc shed very freely, so that 
corlsiderable care is necessary in handling the plants du ring the 
harvesting. He considers that the cultivation of perilla seed 
would not be profitable in the colony unless a yield of at least 
200-300 lb. of seed per acre could be relied on. 

India . — Three samples of perilla seed from India were 
received in 1918, The plant is grown by the natives in the 
Khasia hills, in the Naga hills and in Manipur, and a sample 
from each of these localities was forwarded in order to determine 
the quality of the seed produced there. 

Hong Kong. — A sample of seed gathered from plants grown 
experimentally by the Botanical and Forestry Department in 
the Sheung Shui Garden, was received in 1925. 

The seed from South Africa, Southern Rhodesia and Hong 
Kong was of normal appearance. That from the Khasia hiila 
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was light brown in colour and smaller than the other two 
Indian samples. The sample from the Naga hills consisted of 
mixed seed, cream or brown in coloim, and containuig foreign 
seed, resembling black sesame seed to the extent of 2-2J per 
cent, of the total. The seeds from Manipur were light brown, 
with a slight pinkish tint. 

The results of the examination of the seeds and of the oils 
obtained from them by extraction with light petroleum are 
shown in the table on page 208. For comparison, the constants 
given in the tentative standard for perilla Ail drawn up by the 
American Society for Testing Materials in 1922, are included 
in the table. 

It will be seen from the table that all the samples gave a 
satisfactory yield of oil. 1'he constants of the oils comply with 
the Amencan standard specification, except that in all cases 
but one the iodine value, as determined by the Hiibl method, 
was somewhat low, and that in two instances the acid value 
was much above the maximum permitted. 

As regards the commercial^value of the seed in the United 
Kingdom, it appears that the seed has not hitherto been 
imported into this country. The Imperial Institute, therefore, 
consulted a firm of oil-seed crushers in connection with the 
second sample of South African seed, and they expressed their 
willingness to purchase a trial consignment of 100 tons. They 
estimate that the present value of the seed would be about 
£15 per ton, on the assumption that the residual cake could 
not be used as a feeding stuff, but only as a manure. Experi- 
ments made on the Continent suggest, however, that the cake 
is suitable for use as a cattle food, and if this is confirmed 
the value of the seed would be correspondingly increased. This 
point cannot be definitely settled until a commercial con- 
signment of the seed has been crushed and a suitable quantity 
of the cake is available for trial. 

It has been shown by the foregoing investigations that perilla 
seed yielding oil of satisfactory quality can be grown in certain 
countries, and the question of the extended production of the 
seed within the Empire and in certain cases of the preparation 
of the oil for export deserves further consideration. 
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* Tiu yield of oil recorded ranges from 33 to 45 per cent, and is usually about 36 per cent, 

* This sample was too small to determine the constants of the oU, 
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ARTIFICIAL AGEING TESTS ON PLANTATION 
RUBBER. 

The following is a report of the London Committee of the 
Ceylon Rubber Research Scheme on the results of artificial 
ageing tests on plantation rubber carried out at the Imperial 
Institute in connection with the scheme, the objects of which 
are described in this Bulletin (1925, 23, v). 

It is well known that vulcanised rubber articles eventually 
perish on exposure to light and air, and this question has 
received much attention from manufacturers. Numerous 
attempts have been made, by additions to the rubber mixings, 
to prevent this deterioration in the physical properties of 
vulcanised rubber and continued efforts to effect improvement 
in this direction are part of the routine of rubber factory practice. 

It seems possible that different methods of preparing 
plantation rubber may have some effect on the ageing properties 
of the vulcanised product, but this aspect of the question has 
received comparatively little attention. 

De Vries^ carried out a series of experiments on this point 
and his conclusions may be summarised as follows : — 

(a) Coagulation of latex with different amounts of acetic 
acid, with sulphuric acid, with sodium chloride, or with sugar, 
has no effect on the ageing properties of the vulcanised product ; 
{b) the ageing properties are not affected by increasing the 
rolling of crepe from three to twenty-four times ; (c) matured 
rubber, balls prepared according to the Brazilian method, and 
rubber from evaporated latex, stretch less easily than other 
forms of rubber on ageing ; {d) crepe from the first clot 
in partial coagulation, and inferior crepe from washings 
deteriorate more rapidly in tensile strength than other 
forms of rubber. 

On the other hand, Stevens® states in connection with ageing 
tests on single samples of crepe and smoked sheet in a rubber- 
sulphur mixing ; " It is noteworthy that the crepe rubber 

^ de Vries, Estate Rubber, Batavia, 1920, p. 497. 

*Journ, Soc. Chem. Indust, (1916, 86» 874). 
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compounds cured for 3, 3]^ and 4 hours all show greater 
deterioration over any given period than the corresponding 
sheet rubber compounds. I am inclined to attribute this to 
the method of preparation.” In subsequent experiments on 
ageing properties, however, Stevens^ examined a number of 
forms of rubber including crepe and sheet, but drew no con- 
clusions as to the effect of methods of preparation, except in 
the case of a recent comparison of smoked sheet and fine hard 
Para, where he found little difference in ageing properties. 

In experiments \ising a zinc oxide mixing Stevens* again 
found the ageing properties of crepe to be inferior to those of 
smoked sheet, but suggested that this was the effect of the 
zinc oxide. 

In the circumstances and having regard to the importance 
of the subject it was considered desirable to make a detailed 
investigation of the behaviour of ageing of different forms of 
plantation rubber in different mixings, and to compare the 
resiilts obtained with those given by fine hard Para. This 
rubber is preferred to plantaticm rubber for the manufacture 
of articles where a rubber-sulphur mixing is employed (such as 
golf ball tape and elastic thread), and it has been suggested 
that this preference is connected with differences between the 
ageing properties of the rubbers in this mixing. 

The first set of experiments was made with a series of 
samples (Series II) which were being submitted to vul- 
canising and mechanical tests. These samples consisted of 
duplicate sets prepared on four estates in different parts of the 
Island, each set consisting of crepe, crepe blocked after var^dng 
periods of drying, unsmoked sheet, and unsmoked sheet rolled 
up after varying periods of dr 5 dng. The majority of the rolled 
sheets contained between 1 *0 and 9*0 per cent, of moisture on 
arrival at the Imperial Institute, whereas, with one exception, 
it was only those crepes blocked immediately after machining 
which contained more than 1*0 per cent, of moisture. Further 
particulars regarding these samples and the results of the 


^Journ. Soe. Chem. Indust. (1918, 87. 305, 340T). 
* Bull. Rubber Growers’ Assoc. (1920, 8, 270), 
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vulcanising and mechanical tests are given in Bulletin No. 40 
of the Ceylon Rubber Research Scheme. It was considered 
that the wet samples might be of special interest for comparison 
with fine hard Para, which contains appreciable amounts of 
moisture on arrival at the factory. 

The standards of vulcanisation generally adopted in rubber 
testing are selected chiefly with a view to obtaining information 
as to maximum tensile strength. Samples vulcanised to this 
extent, however, are technically " overcured ” and deteriorate 
very quickly on ageing. It was accordingly! decided to adopt a 
less advanced standard of cure in these experiments, and after 
consultation with the representatives of manufacturers on the 
Committee, a cure giving an elongation of 860.|± 20 per cent, 
under a load of 1’04 kgs./sq. mm. was selected. 

In consequence of tin; time involved in carrying out natural 
ageing tests and the difficulty of maintaining uniform conditions, 
it is the general practice to test the ageing properties of vul- 
canised rubber by exposing suitable specimens to a temperature 
of 60° to 80° C. in a slow current of air. In the case of the 
present experiments, Schoppw rings were submitted to a 
temperature of 70° C. for definite periods. They were then 
kept for twenty-four hours at atmospheric temperature before 
testing, four rings being broken in each case to obtain an 
average result. The effect of exposing rubber for twenty-four 
hours at 70°C. in a current of air is usually regarded as 
equivalent to that of storage in the dark for six months under 
ordinary conditions. 

It was originally intended to test the samples only after 
ageing for 48 hours but, as the crepe and sheet specimens in 
the first set examined (from Matale) showed great differences in 
tensile strength at the end of this period, it was considered 
desirable to investigate the effect of ageing for longer and shorter 
times. The next set (from the Kelani Valley) was accordingly 
tested after ageing for 24 and 48 hours, and the remaining 
two sets (from Uva and Kalutara) after 48, 96 and 144 hours. 

The average results obtained at each of the above periods of 
ageing are summarised in the following pages. The detailed 
results of the tests on each sample are given in the appeildix 
to Bulletin No. 41 of the Ceylon Rubber Research Scheme. 
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(1) Effect of Ageing for 48 Hours at 70°C. 

The following are the average results obtained for the 
whole of the series before and after artificial ageing for 
48 hours : — 



Crepe, Control (one sample 
from each estate). 

Blocked crepe (average of five 
samples from each estate). 


Before Ageing. 

After Ageing 

48 hours. 

Before Ageing. 

After Ageing 

48 hours. 

District. 

Tensile 

Strength. 

(lb./ 
sq. in.) 

1 

Elonga- 
tion 
at 104 
kgs./sq. 
mm. 
(per 
cent.) 

Tensile 

Strength. 

(lb./ 

sq. in.) 

Elonga- 
tion 
at 1 04 
kgs./sq. 
mm. 

(per 

cent.) 

Tensile 

Strength. 

1 (lb./ 

sq. in.) 

Elonga- 
tion 
at 104 
kgs./sq. 
mm. 
(per 
cent.) 

Tensile 

Strength. 

(lb./ 

»q. In.) 

Elonga- 
tion 
at r04 
kgs./sq. 
mm. 
(per 
cent.) 

Matale 

Kelani 

1,930 

875 

1,860 

759 

2,130 

867 

2,100 

752 

Valley . 

2,030 

856 

2,130 

752 

2,010 

862 

2,150 

753 

Uva . 

1,940 

865 

2,320 

791 

1,950 

870 

1,970 

779 

Kalutara . 

1,930 

843 

1,990 

766 

1,910 

858 

2,070 

763 

Average . 

1,960 

860 

2,080 

767 

2,000 

864 

! 

2,070 

762 


Unsraoketi sheet, Contiol (one 
sample from each e'»late). 

ft 

Unsmokeri sheet, rolled 
up wet (average of five 
samples from each estate). 

Matale 

Kelani 

2,320 

857 

2,760 

745 1 

1 

2,340 

862 

2,720 

742 

Valley . 

2,190 

870 

2,680 

750 1 

1,830 

862 

2,470 

741 

Uva . 

1,710 

880 

1,940 

807 

2,220 

861 

2,380 

763 

Kalutara . 

2,200 

871 

2,360 

794 

2,230 

855 

2,580 

750 

Average . 

2,110 

870 

2,440 

774 

2,150 

860 

2,540 

749 


In the case of all these forms of rubber the effect of ageing 
for 48 hours is on the average to diminish the elongation by 
about 100 per cent, of the original length ; the tensile strength 
of the sheets generally shows a marked but variable increase, 
whereas that of the crepe shows little alteration. 

The amount of moisture in the rolled sheet and blocked 
crepe has no effect on the ageing properties of the rubber, nor 
has blocking the crepe and rolling up the sheet. 

(2) Effect of Ageing for 24 and 48 Hours at l(fC. 

The set of samples from Kelani Valley was tested after 
ageing for 24 and 48 hours, and the average results are given 
in the following table : — 
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Dlitrict. 

Before Ageing. 

After Ageing 

24 boorf. 

After Ageing 
48hoaia. 

Tendle 

Strength. 

Elonga- 
tion 
at 104 
kg8./8q. 
mm. 

Tensile 

Strength. 

Elonga- 
tion 
at 104 
kg9./sq. 
mm. 

Tensile 

Strength. 

Elonga- 

tion 

atl>04 

kga./aq. 

mm. 



(lb./ 

(per 

(lb./ 

(per 

Ob./ 

(per 



eq. In.) 

cent.) j 

sq. in.) 

cent.) 

sq. in.) 

cent.) 



Crepe, Control (one sample). 



Kelani 

• 

. 2,030 

856 

1 2,340 

790 1 

! 2,130 

752 



Blocked Crepe (average of five samples). 


Kelani 

• 

. 2,010 

862 

1 2,270 

792 

1 2,150 

753 



Unsmoked Sheet, Control (one samfde). 


Kelani 

• 

. 2,190 

870 

1 2,680 

782 

1 2,680 

750 


Unsmoked Sheet, rolled up wet (average of five samples). 


Kelani 

. 

. 1,830 

862 

1 2,430 

778 

1 2,470 

741 


These results indicate that the crepe specimens increase in 
strength a little after ageing 24 hours, but weaken again after 
48 hours. On the other hand the unsmoked sheet specimens 
show a marked increase in strength after ageing for 24 hours, 
which is still retained after ageing for 48 hours. 

(3) Effect of Ageing for 48, 96 and 144 Hours at 70°C. 

The specimens from Uva and Kalutara were aged for 48, 
96 and 144 hours in order to determine whether the differences 
between the crepe and unsmoked sheet persist after further 
ageing. The average results given by these two sets are shown 
below : — 



Before Ageing. 

After Ageing 

48 hours. 

After Ageing 

96 hours. 

I After Ageing 

144 hours. 

District. 

Tensile 

Strength, 

Elonga- 
Uon 
at 104 
kgs./8q. 
mm. 

Tensile 

Strength. 

Elonga- 
tion 
at 104 
kgs./sq. 
mm. 

Tensile 

Strength. 

Elonga- 
tion 
at 104 
kg8./sq. 
mm. 

Tensile 

Strength. 

Elonga- 
tion 
at 104 
kgs./sq. 
mm. 


Ob./ 
aq. in.) 

(per 

cent.) 

(lb./ 
sq. in.) 

(per 

cent.) 

(ib./ 
aq. in.) 

(per 

cent.) 

(Ib./ 
aq. In.) 

(per 

cent.) 


Crepe, Control (one sample from each estate). 


Kalutara 

. 1,930 

843 

1 1,990 

766 

170 

— 

— 

— 

Uva . 

. 1,940 

865 

2,320 

791 

1,890 

744 

300 

— 


Blocked Crepe (average of five samples from each estate). 


Kalutara 

. 1,910 

858 

2,070 

763 

1,510 

722 

520 

702 

Uva . 

. 1,950 

870 

1,970 

779 

1,490 

729 

320 

697 


(Unsmoked Sheet, 

Control (one sample from each estate.) 


Kalutara 

. 2,200 

871 

1 2,360 

794 

2,390 

741 

2,320 

721 

Uva . 

. 1,710 

880 

1 1,940 

807 i 

2,110 

756 

1,780 

700 

Unsmoked Sheet 

rolled up wet (average of five samples from each esiate\. 

Kalutara 

. 2,230 

855 

2,580 

750 

2,290 

703 

1,610 

678 

Uva . 

. 2,220 

861 

2,380 

763 

2,100 

721 

1,150 

690 



TEf 
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The above results show that whereas the crepe specimens 
deteriorated markedly on ageing for 96 hours, the unsmoked 
sheet specimens did not reach that stage imtil they had been 
aged for 144 hours. This is also shown graphically in Fig. 1 
where the average tensile strengths of (a) the crepe and blocked 
crepe samples and (6) the sheet and rolled sheet samples from 
the two estates have been plotted against the period of ageing. 
The graphs show that the small superiority in tensile strength 
of sheet as compared with crepe before ageing is distinctly 
increased during ageing. v 

Effect of Degree of Vulcanisation. 

In view of the inferior ageing properties of the crepe and 
blocked crepe as compared with the unsmoked sheet and rolled 
sheet at a fixed standard of vulcanisation, it was decided to 
investigate the effect of different degrees of vulcanisation on 
the ageing properties. A sample of blocked crepe (1080) and 
one of rolled sheet (1089), both of which were prepared from 
the same bulked latex, were each vulcanised for different 
periods and their ageing properties determined. In each case 
the vulcanisation coefficient \nftis determined by the usual 
method, viz. oxidation after acetone extraction, and also by 
Kelly’s method, which gives thi sulphur combined with the 
rubber only as distinct from that combined with the " resin " 
and proteins. 


The following table shows the vulcanisation coefficients 
found by the two methods, together with the results of the 
corresponding ageing tests : — 


Time of 
Vulcanisa- 
tion. 

Vulcanisation Giefficicnt. 

(Usual Method.) (KeUy’s Method.) 

Period of 
Ageing at 70’ C. 

Tensile 

Strength. 

Elongaticjn 
at load of 
1*04 kgs/ 
sq. mm. 

(minf.) 



(hrs.) 

(Ib./sq. in.) 

(per cent.) 



Blocked Crepe (No. 1080). 



85 

2-67 

2*26 

nil. 

1,040 

— 




48 

1,900 

925 




96 

1,740 

876 




144 

1.680 

848 

99 

3*49 

2-70 

nil. 

1,680 

965 




48 

1,850 

867 




06 

1,960 

810 




144 

1,780 

780 

113 

4*10 

3*16 

nil. 

1,980 

892 . 




48 

2,020 

795 




96 

2,030 

746 




144 

340 

— 
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Time of Vulcanisation Coefficient. 

Vulcanisa- 
tion. (Usual Method.) (Kelly’s Method.) 

Period of 
Ageing at 70® C. 

Tensile 

Strength. 

Elongation 
at load of 

1 *04 kgs./ 
sq. mm. 

(mins.) 



(hrs.) 

(Ib./sq. In.) 

(per cent.) 



Blocked Crepe (No. 1080) — cont. 


120 

4-32 

— 

nil. 

2,010 

860 




48 

1,930 

759 




96 

380 

— 




144 

— 

— 

127 

4*83 

3-60 

nil. 

1,930 

810 




48 

1,750 

689 




96 

— 

— 


If 


144 

420 

— 


Unsmokid Sheet, rolled up wet (No. 1089). 


58 

2-72 

2-20 

nil. 

1,050 

— 




48 

1,980 

976 




96 

1,970 

908 




144 

1,570 

882 

67 

2-92 

2-31 

nil. 

1,360 

■ ■ 




48 

2,020 

917 




96 

2,060 

870 




144 

1,840 

832 

77 

3-46 

2-81 

nil. 

1,800 

962 




48 

2,080 

852 



1 

96 

2,190 

811 




144 

1,810 

793 

87 

4*27 

3-15 

nil. 

1,980 

917 




48 

2,310 

814 




96 

2,110 

775 




144 

2,000 

752 

97 

4-72 

3*78 

nil. 

2,030 

857 

- 



48 

2,250 

756 




96 

2,040 

725 




144 

1,530 

700 


The difference between the two coefficients indicates the 
amount of sulphur, insoluble in acetone, which is combined 
with the " resin ” and proteins. In these experiments, in 
which the mixing 90 rubber : 10 sulphur was used, the maximum 
difference was 1 -23 per cent. Kelly, working with the mixing 
100 rubber: 5 sulphur, found a maximum difference of 0*49 
per cent. The increased difference now recorded is no doubt 
largely due to the increased percentage of sulphur in the 
mixing. 

The figures show that the amount of sulphur combined 
vihth “ resin ” and proteins increases with the time of cure, 
which is in accordance with Kelly’s results. 
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The amount of sxilphur combined with " resin ” and proteins 
is similar for corresponding cuies of the blocked crepe and rolled 
sheet, being slightly greater in the case ot the crepe, so that 
the conclusions based on a comparison of the results given 
by the two samples are not affected whether the vulcanisation 
coefficient is determined by the usual method or by Kelly’s 
method. 

The results show that, in the case of these two samples, 
as the vulcanisation coefficient increased higher tensile strengths 
were obtained, but the rolled sheet could be vulcanised to a 
coefficient of 3*78 (Kelly’s method) without perishing on 
accelerated ageing for 144 hours, whereas the blocked crepe 
perished when vulcanised to a coefficient of 3* 16 and aged 
for the same period. The results given by these two samples 
suggest therefore that unsmoked sheet has a much greater 
latitude of cure than crepe. 

The tensile strengths of the sample of wet rolled sheet 
at a cure giving an elongation of 860 ± 20 per cent, arc distinctly 
below the average for the whole of the present specimens of 
sheet and rolled sheet, especially after ageing. On the 
other hand, the tensile strengths of the blocked crepe 
sample are a little greater than the average for the whole of 
the crepes. Nevertheless, it will be seen that for similar 
vulcanisation coefficients and the same periods of ageing the 
tensile strengths of the rolled sheet sample are a little greater 
than those of the blocked crepe. 

It is of interest to note that the same period of ageing 
effects a similar decrease in the elongation at constant load 
of both samples independent of the degree of cure. The 
decrease in elongation effected by accelerated ageing for 
144 hours is similar to that brought about by increasing the 
time of vulcanisation by about 25 per cent. 


AUeratioti in vulcanisation coefficient on ageing. 

An experiment was also made with the two samples Nos. 
1080 and 1089 to determine whether the decrease in elongation 
during ageing was caused by further combination of rubber 
and sulphur. Weighed quantities of the vulcanised samples 
were aged for 144 hours at 70°C and the vulcanisation 
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co-efficients then deteimined in comparison with those of the”^ 
" unaged ” material by oxidation after acetone extraction. 
The results are as follows : — 

Vulcanisation Coefficient. 


Tim* A«cr Ageing 

Form of Rubber. Vulcanisation. ®«^oreAgeing. 144 houjs Inereaee. 


1080 

Blocked crepe . 

(mins.) 

85 

2*67 

2*99 

0'32 



113 

4>10 

4-60 

0-50 

1089 

Rolled sheet (unsmoked) 

77 

3*46 

3-84 

0-38 


In each case tfie vulcanisation coefficient increased by about 
12 per cent. This is similar to the results found by other 
investigators and may account for a decrease in elongation 
at definite load of about 70 imits, out of a total decrease of 
170 to 180 units. The remainder of the decrease is evidently 
due to some other cause. 


Summary. 

(a) Control samples (air-dried crepe and air-dried unsmoked 
sheet.) — In the case of each of the four estates the control 
samples of unsmoked sheet were a little stronger than the 
corresponding crepes made from the same bulked latex and 
vulcanised to the same standard. 

On accelerated ageing for 48 hours the tensile strength of 
the sheets showed a marked increase, but that of the crepes 
only increased slightly. There were considerable differences 
in the tensile strengths developed on ageing by the sheets 
from the different estates but the crepes were more uniform. 

The sheets did not commence to weaken rapidly until 
aged for 144 hours, but the crepes rapidly weakened after 
ageing for 96 hours. 

(b) Effect of blocking crepe and rolling up sheets containing 
varying amounts of moisture. — Blocking the crepe and rolling 
up the sheets had no effect on the ageing properties of 
the vulcanised product, nor had variations in the amount 
of moisture present. 

(c) Effect of degree of vulcanisation. — Experiments on 
single samples of rolled sheet and blocked crepe showed that : 

(1) as the vulcanisation coefficient increased, the samples 
became stronger but weakened more rapidly on ageing. 
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(2) even when vulcanised to a distinctly higher coefficient 
the rolled sheet deteriorated more slowly than the blocked 
crepe. 

(d) Gotnparison of unstnoked sheet and crepe . — The results 
of the investigation indicate that unsmoked sheet has the 
following advantages over crepe when vulcanised in a rubber- 
sulphur mixing; — (1) Better tensile strength, (2) retention 
of good tensile strength for a much longer period after vulcanisa- 
tion and (3) a greater latitude of cure. 

On the other hand it has been shown ii\ previous reports 
that unsmoked sheet is less plastic than crepe and more variable 
in time of vulcanisation. 

Comparative ageing tests are now in progress with smoked 
sheet and fine hard Para. 


BAMBOOS FROM MALAYA FOR PAPER-MAKING. 

The Malay Section of the British Empire Exhibition, 1925, 
contained many interesting minor forest products, a number 
of which were sent to the Imperial Institute for examination. 
Two bamboo.s, which were included in the collection, have 
been investigated in order to determine their suitability for the 
manufacture of paper-pulp, and the results are given in the 
following pages. 

The question of utihsing bamboos for paper-making has 
been carefully considered in a number of British and foreign 
countries in recent years and an article summarising the general 
position has been published in this Bulletin (1920, 18, 403). 
Since that date an East African bamboo {Arundtnaria alpina) 
has been investigated at the Institute as a paper-making material 
(see this Bulletin, 1922, 20, 458), The experiments so far 
made both in this country, in India and elsewhere, have clearly 
proved that high-class paper can be produced from bamboo-pulp* 
and special processes have been devised to reduce the hard 
nodes, which at one time presented some difficulty. Most 
bamboos make rapid growth and if a proper system of rotation- 
cutting is adopted, culms can be collected from a given area 
for a period of thirty years or more. Bamboos are thus 
particularly suitable for cultivation and in this respect offer 
many advantages over spruce and other pulp-woods. 
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The two Malayan bamboos examined do not appear to 
have been investigated previously and although no particulars 
are available at the Institute as to the quantity which could 
be extracted from the forests, the results recorded will be of 
interest as indicating the quality of the material, and will be 
of value if the cultivation of the bamboo for paper-making 
should be undertaken in Malaya. 

The bamboos were described by their native names of 
“ Buloh Plang ” and “ Buloh Kasap.” Ridley {Fhra of the 
Malay Peninsula^ Vol. V) refers to two species under the name 
" Buluh Plang,” viz. Gigantachloa Wrayi, Gamble, and 
Schizostachyum Zollingeri, Stcud. The latter is a slender species 
and as the material received consisted of pieces of culms in. 
in diameter it is most likely that it was derived from G. Wrayi. 
“ Buluh Kasap,” according to Ridley is Ochlandra Ridleyi, 
Gamble, a reed-like bamboo, which attains a height of about 
20 ft. 

No. 1. " Buloh Plang.” — ^The sample consisted of three 
portions of pale yellowish-brown stems, about 2J to 4 ft. in 
length and approximately 3^ in. in diameter. The distance 
between the nodes varied frorn 17 to 23 in. 

No. 2. " Buloh Kasap.” — The sample consisted of portions 
of younger stems, pale greenish-yellow to pale yellowish-brown 
in colour, 2J ft. in length and varying in diameter from J to 
1 in. The distance between the nodes was upwards of 28 in. 

Chemical examination of the samples gave the following 


results : — 

Buloh 
Plang. 
Per ceni. 

Buloh 
Kasap. 
Per cent. 

Moisture ...... 

IM 

9*8 

Ash 

3-5 

4*2 

Cellulose, in material as received 
Cellulose, expressed on moisture-free 

50-0 

49*75 

material ..... 

56*25 

55*1 

The lengths of the ultimate fibres were as follows : — 

Buloh Buloh 

Plang. Kasap. 

nun. cam. 

Maximum 

3*6 

4*2 

Minimum 

1-4 

1*0 

Mean ...... 

2*4 

2*3 


. The crushed stems were treated with caustic soda imder 
conditions similar to those employed for the production of 



A NEW KINO FROM TANGANYIKA 


221 


paper-pulp on a commercial scale, with the following results, 
which are expressed in each case on the material as received : — 



Caustic Soda 
used. 

Conditions of 
Digestion. 

Parts of 
Caustic 
Soda 
consumed 
per 

100 parts 
of stems, j 

Yield of Dry 

Pulp. 

Parts per 
100 parts 
of stems. 

! 


Time. 

Temp. 

Un- 

bleached. 

Bleached. 


mm 

Hi 

Houn. 

1 ‘C. 1 

1 

Percent. 

Per cent. 

Buloh Plang . . 



1 


11-5 

41 

36 

Buloh Kasap . . 

■■ 

Kfll 

1 


11*9 

39 

1 35 


Under these conditions of treatment a well-reduced pulp 
was obtained in each case. The pulp from Buloh Plang furnished 
a strong, light brown paper ; it bleached fairly readily to a 
pale cream colour and the bleached pulp yielded an opaque 
paper of good strength and quality. 

The pulp obtained from Buloh Kasap furnished a strong, 
rather paler paper ; it bleached readily, yielding a white 
opaque paper of good strength and quality. 

The foregoing results show that both Buloh Plang and 
Buloh Kasap yield paper-pulp»of excellent quality, with the 
general characteristics of bamboo pulp. The yield of pulp 
from both samples was fairly good, being superior to that 
obtained from the East African bamboo (Arundinaria alpina) 
although somewhat lower than that given by some of the 
Indian bamboos, such as Bambusa Tulda. 

The pulp produced from the younger stems represented by 
the sample of Buloh Kasap bleached more readily than that 
derived from the older Buloh Plang, but both materials would 
be quite suitable for the commercial production of paper-pulp 
of high quality. 


A NEW KINO FROM TANGANYIKA. 

A sample of kino obtained from Usoke, Tabora District, 
Tanganyika, and derived from " Mninga ” {Pterocarpus Bussei), 
was received for examination in November 1925. It was stated 
that the material had been collected from trees felled in clearing 
for sleeping sickness segregation camps. 
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P. Bussei is the most important timber tree of the Savannah 
forests of Tanganyika. Although the individual trees are 
scattered, as is typical of this kind of forest, the aggregate 
quantity of timber is stated to be great. The wood is reddish- 
brown, light in weight and easily workable. 

The material received consisted of small, glistening, ruby- 
red, brittle grains with an astringent taste, resembling Malabar 
kino (derived from Pierocarpus Marsupium) in appearance and 
properties, except that it was of somewhat paler colour. 

On cxaminatio*n the material furnished the following results 
which are compared with those obtained by Hooper for nine 
samples of Malabar kino {Yearbook of Pharmacy, 1900, p. 148) ; — 


Moisture 


Tanc myika 
Kino. 

Prr cent. 

9-7 

Malabar 

Kmo. 

Per cent. 

12-2 to 15-7 

Insoluble matter 

. 

0*7 

0-4 to 5-1 

Extractive matter 

(non -tannin) 

12-9 

M to n-5 

Tannin . 

. • • 

76-7 

70*0 to 82*4 

Ash 

t ♦ « 

1*5 

1-0 to 2-3 

Tintometer readings — Red 

3-0 

— 


Yellow . 

3-8 

— 


These results show that th*e present material is of similar 
composition to ordinary Malabar kino. It also complies with 
the following requirements of the British Pharmacopoeia 
for kino derived from Pierocarpus Marsupium: "Almost entirely 
soluble in 90 per cent, alcohol. Slowly and incompletely 
soluble in cold water, not less than 75 per cent, soluble in boiling 
water, the solutions being deep red in colour. Almost entirely 
insoluble in ether. An aqueous solution (1 in 20) yields a 
voluminous reddish precipitate with dilute mineral acids, 
and when largely diluted with water a greenish-black pre- 
cipitate with test solution of ferric chloride. Ash not more 
than 2*5 per cent." 

A specimen of the kino was submitted to wholesale druggists, 
who reported that it was of good quality and would find a 
regular market. They stated that they could probably dispose 
of about 10 tons per annum if consignments equal in quality 
to the sample could be supplied and provided that they were 
the sole distributors. The firm regarded the kino as worth 
about Is. Sd. to Is. 6d. per lb. c.i.f. London, and offered to 
receive a trial consignment of 5 cwts. at a price of Is. 5d. per lb. 
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to test the market both in the United Kingdom and in other 
countries. This would enable them to form a definite opinion 
as to the quantities which they could purchase annually. 

Remarks. 

This product obtained from Pierocarpus Bussei is a form of 
kino closely resembling the ordinary Malabar kino derived 
from P, Marsupium. Although containing a large proportion 
of tannin, kinos are not employed for tanning as they arc much 
more valuable for medicinal purposes. The present material 
could not be sold as “ Kino B.P.” as tire Pharmacopoeia 
specifies the product of P. Marsupium. It is, however, of 
excellent quality and would be saleable for pharmaceutical 
use in cases in which the official kino is not demanded. 

It was suggested that if the kino is available in sufficient 
quantities it would be desirable to forward a tiial consign- 
ment of 5 cwts. in order that the commercial possibilities may 
be fully investigated. 


ARTICLE 

MACHINERY FOR USE IN THE PALM OIL INDUSTRY. 

Since the previous article on machinery used in the palm 
oil industry was published in this Bulletin (1917, 15, 57), 
great advances have been made in the design of machines 
suitable for the preparation of palm oil and improvements 
have been effected in those used for cracking the nuts. 

The chief factor responsible for the increased interest 
that has been shown during recent years in these questions 
has undoubtedly been the starting of the cultivation of the 
oil-palm on an extensive scale in the Dutch East Indies, 
and the general use on the plantations of machinery for the 
preparation of the products. This new source of oil-palm 
products may have a serious effect on the West African 
trade in palm oil and palm kernels, and it is only natural, 
therefore, that those interested in the development of West 
African countries are considering various possible improve- 
ments in the industry, including the establishment in suitable 
localities of central factories equipped with modern machinery 
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in order to obviate the wasteful methods of preparation now 
employed by the natives and to improve the quality of the 
palm oil obtained. These questions, as they relate to British 
West Africa, were recently considered by a Gjmmittee 
appointed by the Secretary of State for the Colonies and 
their recommendations were summarised in this Bulletin 
( 1925 , 28 , 358 ). 

The most important improvements that have been made 
during the last ten years in the preparation of oil-palm products 
consist in the sterilisation of the fruits as soon as possible after 
collection and in expressing the oil from the pericarp by centri- 
fugal extractors. The desirability of obtaining palm oil of good 
quality and containing as little free fatty acid as possible led to 
experiments, particularly in Sumatra, to ascertain the cause of 
the acidity and the means of preventing it with a view to 
obtaining an oil which would be suitable lor edible use after 
a minimum of refining. These experiments demonstrated 
clearly that if the fruits are submitted to steam heat (i.e. 
sterilised) for a short period as soon as possible after being 
gathered, the resulting oil contains a low amount of free fatty 
acids provided that the remaining processes of preparation are 
conducted with reasonable care. 

Prior to the introduction of centrifugal extractors, hydraulic 
presses had been generally used in factories for expressing 
the oil from the pulp (or pericarp). Although such presses 
.are satisfactory when worked under European supervision, 
it was found that they were troublesome when used under 
conditions prevalent in West Africa. The introduction of 
centrifugal extractors, however, has given very satisfactory 
results. In some plants the pericarp is removed from the 
nuts before being centrifuged. This allows a larger amount 
of pericarp to be put into the baskets, but it is claimed by some 
that the oil is not so thoroughly removed as when the whole 
fruits are treated. 

Another improvement of value, although perhaps of not 
quite such great importance as either of the above, is the 
heating of the nuts by steam after the removal of the pulp. 
This treatment causes the kernels to shrink slightly from the 
shells whereby on cracking fewer broken kernels are obtained 
and the kernels come away with much less shell adhering. 
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A problem which is at present engaging considerable 
attention is the designing of a machine that will efficiently 
separate the kernels from the broken shells by a dry method 
after the nuts have been through the cracking machines. In 
many factories the kernels are separated from the broken 
shells by means of a brine bath in which the former float 
and the latter sink. Although the separation is satisfactory, 
the cost of the necessary salt to replace that lost in the process 
is considerable in West Africa and accordingly many factories 
use a suspension of clay in water. Both these methods, however 
entail a subsequent drying of the kernels before being bagged 
and of the shells before being used as fuel for the boilers, and 
a method of separation which does not involve the use of water 
is therefore very desirable. 

Power Machinery. 

With regard to the equipment of central factories there 
are a number of firms, both British and foreign, who manufac- 
ture complete plant for the preparation of palm oil from palm 
fruits and for cracking the nuts. A plant for this purpose, 
manufactured by Manlove, Alliott and Co. Ltd., Nottingham, 
which is capable of dealing with two tons of fruits per hour was 
exhibited at the British Empire Exhibition in 1924. Similar 
plants by the same firm are ax present operating in Nigeria 
and the Federated Malay States and one is in course of erection 
in the Belgian Congo. According to the method employed, 
the fruits on delivery at the factory are sterilised to destroy the 
enzymes and thereby to prevent a high free fatty acid content 
in the oil. The steriliser consists of a vertical cylindrical 
vessel fitted with an internal steam sparge pipe which permits 
of the fruits being subjected to direct contact with live steam. 
A factory would be equipped with three or more of these 
sterilisers into which the fruits are delivered by means of an 
elevator. After sterilisation the fruits are transferred into the 
digester, a steam- jacketed cylindrical vessel fitted internally 
with agitators and constructed to work under steam pressure. 
In this vessel, holding from 20 to 30 cwts., the fruits are heated 
by live steam under pressure for 20 minutes, while being 
agitated by means of the revolving arms. The agitation 
removes the major portion of the pericaiq) which has become 
saturated with water by means of the steam introduced and 
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also liberates the oil from the oil-cells and renders it readily 
extractable. The cooked fruits are discharged down a shoot 
into fhe basket of the centrifugal extractor, each basket holding 
from 6 to 7 cwts. During the filling of the baskets, a certain 
amount of oil and water drains away through the extractors 
into the oil-receiving tank. When full, the extractor is closed 
and the basket and its contents are centrifuged for 15 to 20 
minutes, live steam being introduced to increase the flow of 
the oil. By this process oil and water are removed and run 
away into the receiving tank. At the end of the extraction 
the remaining pAicarp waste should contain not more than 
3 per cent, of oil. Two or more centrifugal extractors are 
necessary for operating in connection with each digester to 
ensure continuity of working. The receiving tank in which 
the mixture of oil and water is collected is divided into a number 
of compartments to facilitate the separation. The oil thus 
separated is found to contain from 8 to 10 per cent, of water 
and from 1 to 2 per cent, of dirt, both of which must be removed 
without loss of time to produce the highest quality of oil. The 
oil is therefore washed with water in order to remove as much 
as possible of the solid impurities and is then passed through 
a mechanical purifier or separator which removes the balance 
of the dirt and practically all the moisture. Such a purified 
oil rarely contains more than 0-4 per cent, of moisture and is 
free from dirt. 

On stopping the extractors, the basket is taken out by 
means of a pulley and tackle and placed on a stage above 
a rotary drier. Here the contents' of the basket, consisting 
of pericarp waste and nuts, are removed by manual labour 
into the hopper of the drier. In this machine, consisting of 
a cylindrical vessel, 30 feet long, the nuts and pericarp 
waste are dried by a current of hot air or by waste gases from 
the boiler fires, which are sent through a dust collector before 
being driven by a fan into the drier. The dried material 
is elevated into a large hexagonal rotating screen, constructed 
of bars at such a distance apart as to allow the waste to pass 
through while retaining the nuts. The waste is fed to the 
boiler fire and the nuts are transferred mechanically into 
an autoclave where they may be steam-heated if necessary 
to cause the kernels to shrink away from the shells and become 
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more readily separable. In many cases, especially with thin- 
shelled nuts, the dr 3 dng in the rotary drier is sufficient for this 
purpose. The nuts are passed by a spiral conveyor and elevator 
to the cracking machines, of which there are two. The cracking 
machine, with a capacity of one ton of nuts per hour, is of the 
centrifugal type and consists of a central rotor revolving at 
a high speed. The nuts fall from the hopper through the axis 
of the machine and are thrown to the periphery with consider- 
able force where they impinge upon a cast-iron casing and are 
cracked. The mixture of broken shells and kernels falls on 
to a rocking screen which removes any unbroken nuts while 
allowing the shells and kernels to pass through into a brine 
bath, in which the kernels float and the shells sink. The 
kernels are transferred by means of a wire skimmer to a draining 
board, the shells being conveyed away mechanically from the 
bottom of the bath. Adhering brine is removed from the 
kernels and shells by means of a centrifuge, the separated 
brine returning to the bath. The kernels arc then ready 
to be bagged for export. 

A demonstration given at the British Empire Exhibition 
showed that this plant worked efficiently and the process 
was automatic except as regards the filling and emptying 
of the centrifugal baskets and the removal of the kernels 
from the brine bath. Experience with a plant of this type 
in the Federated Malay States has proved that the yield of 
oil is equal in every respect to that of the more expensive 
pressing installations and that the operating costs and overhead 
charges are considerably lower. From fruit containing 30 
per cent, of oil, 26 per cent, was obtained. 

The plant manufactured by the Planters Engineering 
Co. Ltd., London, works in a similar way to that above 
described. The oil obtained is mixed with hot water and 
passed through an Alpha Laval purifier which is included 
in the plant and in which the water and the impurities are 
separated centrifugally from the oil. Provision is made for 
the pericarp waste after separation from the nuts to be re- 
heated and returned to the centrifugal extractors if it still 
contains sufficient oil to make such re-treatment remunerative. 
Before the nuts are cracked, the smaller ones are separated by 
screening from the larger ones and are cracked separately 

c 


(22757) 
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as they require the machine to be run at a faster speed 
to ensure the most efficient results. The kernels and broken 
shells arc separated by a clay suspension in water in a machine 
which was originally designed for diamond mining and which 
is considered to be far superior to the type of separating machine 
consisting of a tank with a liner. The kernels are finally washed 
by spra 5 dng with water in a circular revolving screen, dried 
in the sun, and sieved to remove dirt and extraneous matter. 

Further plant was exhibited at the British Empire 
Exhibition in 1924 and 1925 by Culley Expressors Ltd., London. 
According to their process the fruits are carried by an elevator 
to the sterilising tank where they are treated with steam for 
20 to 30 minutes without agitation. After sterilisation the 
fruits pass down a shoot to the dcpericarping machine. This 
machine consists of a cylinder, five feet in length, built up 
of a niunber of discs having a flange surfaced with stabbed 
metal, each disc being slit and bent to form one turn of a 
helix. Between each pair of discs project short springs. 
The fruits are introduced into the hopper and pass through 
longitudinal channels in a •cover which extends along the 
whole length of the cylinder, the projecting springs assisting 
the progress. In the course of the travel through the channels 
the pericarp is rubbl'd off by the abrading surface of the 
revolving cylinder and falls on to an endless travelling 
band. A wire brush is provided which removes any adhering 
pericarp from the surface of the cylinder. The pulp is conveyed 
by the travelling band into the baskets of the centrifugal 
extractors and centrifuged for fifteen minutes, whereby the oil is 
removed, steam and hot water being introduced if necessary 
to assist its liberation. At the expiry of this period the machine 
is stopped, the basket removed and the pericarp waste emptied 
out. The extracted oil runs away into a tank and is then 
purified by being passed through a de Laval separator. The 
pericarp-free nuts travel automatically to a large cylindrical 
desiccator where they are dried by steam heat for 2^ hours 
in order to cause the kernels to shrink away from the shells 
and thereby facilitate their separation. The nuts are then 
allowed to fall into the cooling bin. Before being introduced 
•into the’ cracking machines, the nuts are automatically 
graded, the extra small and the extra large nuts being collected 
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and cracked separately. The medium small nuts pass into 
one cracking machine and the medium large ones are cracked 
in the second machine. A machine is stated to have been 
devised by this firm for separating the broken shells from 
the kernels by a dry method. 

It is claimed for this plant that 80 per cent, of the available 
palm oil is removed from the pericarp in the centrifugal ex- 
tractors and it is expc'cted that under factory conditions the 
5deld will be increased to 85 per cent. Oil can be obtained 
within 20 minutes from the time when the fruits leave the 
sterilising tank. The efficiency of the nut-cracking machine 
is 98 per cent. The demonstration given at the British Empire 
Exhibition showed that by means of this plant palm oil 
apparently of good quality can be readily prepared ; the fruits 
wore completely depericarpc'd and the nuts were satisfactorily 
cracked, only a very small percentage of the kernels being 
chipped or broken. The labour required for a plant to treat 
ten tons of fruits per day is stated to be one European and 
four natives. 

Rose, Downs and Thompsoii, Ltd., Hull, are also makers 
of complete plant for the preparation of palm oil and for 
cracking palm nuts, but as this firm arc now engaged upon 
the re-design of their plant, no details of their process are 
given in the present article. 

In the process recommended for use with plant manufactured 
by Greenwood and Batley. Ltd., I^eds, the fruiting heads 
are sterilised and not the fruits alone as is the case with the 
plants previously described. In small factories the sterilised 
heads are usually stripped by hand but in larger plants 
the stripping is effected mechanically in a machine consisting 
of rapidly revolving corrugated rollers on which the heads 
are allowed to drop intermittently. By contact with the 
rollers the fruiting heads are revolved and the fruits 
thrown off by centrifugal force and drop between the rollers. 
The fruits are then delivered into screens in which the small 
pieces of stalk, etc., are removed, the main stalks being retained 
by a grid and periodically ejected. The stripped fruits are 
elevated into a mashing kettle (or digester) which is steam- 
jacketed and fitted with suitable stirring and beating gear by 
which the pericarp is thoroughly bruised and in large measure 
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removed from the nuts. From the digester the cooked 
fruits are delivered to the presses, which are of the swing-box 
type. Each press has two perforated cages capable of revolving 
round one of the columns, one cage being emptied while the 
material in the other is being pressed. The press-cakes are 
placed in an octagonal rotary sieve to separate the pericarp 
from the nuts. In small plants this sieve works intermittently 
but in the larger ones screening is continuous, the cake being 
fed in at one end and the clean nuts passing out at the other. 

It is claimed t^at by using the above presses about 80 per 
cent, of the oil can be obtained and in many cases no further 
treatment of the pericarp is carried out. By means, however, 
of a second pressing ip cage presses using a very high pressure, 
the yield of oil can be raised to about 96 per cent. 

The crude oil from the pn-sses is pumped into a boiling 
pan of special construction for bringing the oil rapidly to the 
boiling point. After boiling, the oil is discharged into one of 
a group of sedimentation tanks, from which, after settling, 
the clear oil is drawn off from the top by displacement and 
passed through a filter press of usual construction to remove 
the remaining small amount of dirt, or it may be purified by 
means of a super-centrifugo. 

The nuts as they leave the rotary sieve pass to a grading 
screen, which separates the large nuts from the small ones. 
These nuts are then cracked, each grade separately. The 
cracking machine consists of a drum rotating at a high speed, 
into the centre of which the nuts are introduced. They leave 
the dnim through radial ports and are flung against the inside 
of the surrounding casing with sufficient force to break the 
shells without damaging the kernels. The mixture of shells 
and kernels arc screened to remove the smaller pieces of shell 
and any unbroken nuts, the remaining shells being separated 
by means of a brine bath or clay suspension. In the larger 
plants, automatic recovery of the shells from the bottom of 
the bath and automatic skimming of the kernels from the surface 
are adopted. The kernels are afterwards washed and dried. 

The methods chiefly employed on the East Coast of Sumatra 
are similar to those just described. The design of the threshing 
machine, however, in which the fruits are separated from the 
sterilised bunches is different. In this machine the fruits 
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are removed by means of revolving beating arms which throw 
the bunches round at a quick rate. The spaces between 
these striking arms are so arranged that the stalks of the 
bunches cannot pass through but only the fruits. Small 
calyxes and other small extraneous matter are then removed 
from the fruits by a current of air or by screening. In a few 
factories the pericarp is given a second pressing, and in one 
it is extracted by a solvent to recover a further amount of oil. 
The depericarped nuts after screening are placed in a perforated 
horizontal cylinder through which hot air of exhaust gases are 
passed. On rotating the cylinder the nuts are cleaned by rub* 
bing against one another. The cracking machines used are of 
either the centrifugal or roller type. For the former it is better 
to grade the nuts before cracking them whereas for the roller 
type no grading is necessary, but the nuts should be stored for 
some time before cracking to allow the kernels to shrink 
sufficiently to prevent their being broken. The kernels, 
after being separated from the broken shells by means of a 
suspension of clay in water, are washed and dried to a moisture 
content of from 5 to 6 per cent.^and are then packed. 

A machine for depericarping the fruits, made by Sigg and 
Jacquard, Paris, consists of a horizontal cylindrical drum, 
the rotating axis of which is fitted with arms whose ends are 
connected by chains. The drum is hinged at the bottom 
to allow of its being opened. The sterilised fruits are introduced 
into the drum through the hopper and the beating arms which 
remove the pericarp are rotated at 500 revolutions per minute 
for from ten minutes to an hour, the time varying with the 
nature of the fruits. At the end of the period of revolution 
a slide at the bottom of the machine is opened and pericarp- 
free nuts fall out leaving in the drum the pericarp still 
containing some nuts. More fruits are introduced into the 
machine and the process is repeated until the machine is full 
of pericarp, which is then removed by means of a spade. 
The material is transferred to kettles where it is warmed 
with water and is then pressed in a screw press of a horizontal 
type. The nuts remaining in the press-cake are separated by a 
hexagonal screen rotating at 35 revolutions per minute, the nuts 
being left inside while the pericarp falls through the meshes. 
This pericarp is warmed again with water and re-pressed to 
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give a further quantity of oil. After the second pressing the 
pericarp waste contains 7 to 8 per cent, of oil (calculated on 
the dry material). The mixture of oil and water expressed 
is heated in a kettle to destroy any emulsion formed, the water 
is separated and the oil filtered through canvas bags. Trials 
with this plant have been moderately successful. Fruits 
from Africa which had become dry through being kept were 
satisfactorily depericarped but the separation of the nuts 
in the screen was not complete. Fresh fruits from Indo- 
China did not yidld such good results, the depericarping being 
very difficult and lh<- meshes of the screen constantly becoming 
choked with pulp. The working of the press is much easier 
than that of vertical presses but it has the disadvantage that 
the material in the press has a tendency to become more com- 
pact in the lower half of the press so that an unequal pressure 
results. The makers of the plant are endf'avouring to rectify 
these faults. The method of filtration through canvas bags 
appears rather primitive and slow. This firm has erected a 
plant at Lisafa, Belgian Congo, in which the palm oil is ex- 
tracted by means of trichlorethylene. 

According to the patented processes of Moseley, Dyk(' and 
Lever Bros., Ltd., palm fruits are submitted to a preliminary 
cooking to loosen the pericarp. This may be accomplished 
by placing the fruits in closed vessels and allowing anaerobic 
auto-fermentation to take place when the temperature of the 
mass reaches BO^C. By this means, however, an imdcsirable 
increase in the acidity of the oil is produced. A better method 
is to heat the fruits rapidly in an autoclave with steam under 
pressure. This latter method has the advantages not only 
of sterilising the fruit and avoiding the formation of free 
fatty acids, but also of causing the kernels to become detached 
from the shells whereby the subsequent process of cracking 
the nuts is facilitated. The pericarp may be removed from the 
fruits by the use of a ball-mill but it is preferred to carry 
out this operation in a specially constructed apparatus. This 
consists of a cylindrical kettle, 4 ft. in diameter and 4 ft. 6 in. 
high, having two .sets of four fixed radial arms, and three pairs 
of radial arms rotating on a central shaft. The bottom of 
tjie kettle is perforated with slits 3 in. long and J in. wide, 
while into the top of the vessel is fitted a pipe through which 
water may be sprayed on to the material within. 
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From 12 to 16 cwts. of cooked fruits are transferred to 
the kettle, together with from 13 to 18 gallons of water, the 
temperature of the mass being preferably 85°C to SO^C. The 
central shaft is rotated at about 40 revolutions per minute ; 
the pericarp is removed through the attrition of the fruits 
against one another, and almost immediately begins to fall 
through the slits in the perforated bottom. This separation 
is facilitated after the first five minutes by further additions 
of water, care being taken that the total quantity of water 
used does not exceed 50 per cent, of the weight of the fruits 
The operation takes half an hour from the time the material 
is introduced into the kettle. By tliis means the nuts are 
obtained practically free from fibre. The mass of separated 
pericarp is treated in a centrifugal machine, having a closed 
basket, when the oil and water are liberated and drained 
away and are subsequently separated from one another by 
any of the customary methods. The pericarp waste is left 
behind in the machine. In order to complete the cleavage 
between the kernels and the inner surface of the shell the 
depericarped nuts are subjected to a rapid rise in temperature 
to about 143®C. by being fed into an autoclave and heated by 
hot air or steam at about 40 lb. pressure. After cooling, the 
nuts are cracked in a machuie of the usual type, and it is 
found that, owing to the treatment in the autoclave, the 
kernels come away from the shells practically whole and 
undamaged. After screening to remove dirt and unbroken 
nuts, the kernels are separated from the shells by any of the 
usual methods, but preferably by means of a flotation process 
in which a suspension of clay in water is employed. 

The Pericarp Syndicate Ltd. and E. W. J. Trevor have 
patented a process in which the bunches of fruits are sterilised 
by heat and the fruits separated. This method has been 
summarised as follows. The fruits are depericarped in a 
machine comprising a series of bars arranged on the surface 
of a cylinder or on a belt capable of rapid motion through 
a chamber arranged at one side of the path of the bars and 
containing the fruits. These bars co-act with a baffle board 
which is adjiistable vertically and in inclination, being hinged 
to a plate which is secured by bolts passing through slots. 
The fruits are stirred and fed forward by projections on an 
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endless belt. The separated pulp is pressed in hydraulic 
presses and the oil heated with water by a closed steam coil 
whereby heavy impurities are precipitated. 

fitablissements A. Olier, Paris, make a depericarping 
machine in which two endless bands furnished with points 
tear away the pulp from the fruits which arc brought to them 
by a distributor from the hopper. The fruits should have 
previously been heated at 100°C. to sterilise them and to soften 
the pericarp and facilitate its removal. The machine also 
separates the nuts from the liberated pulp, and the pericarp 
is pressed hydraulically in the usual manner. The cracking 
machine of this firm doc' not work on the centrifugal principle. 
It consists of a member shaped like two cones placed base 
to base, mounted on an axle. On either side of this central 
member is placed a disc thicker at the bottom than at the top, 
whereby the distance between the disc and the central member 
is less at the bottom than at the top. The surfaces of the 
discs and the central member arc grooved concentrically 
and the latter is also furnished with radial grooves. The nuts 
are fed in through the hoppu*-, the feeding being controlled 
by means of suitable mechanism so that not more than two 
nuts are delivered at a time into the spac(' between the central 
member and the discs. As the central member rotates the 
nuts arc carried round and on entering the narrower spaces 
between the discs and the central member are cracked, the 
pieces falling into a receptacle beneath. 

Power-driven Nut-cracking Machinery. 

In addition to the above-mentioned complete plants for 
the preparation of palm oil and the cracking of the nuts, 
a number of firms specialise in cracking machines only. 

The “ Rapid ” machine made by the Vegetable Oil Machinery 
S 5 mdicate Ltd., Manchester, works on the centrifugal principle, 
has a capacity of 18 cwts. of nuts per hour and gives an efi&ciency 
of 94-95 per cent. Only 2 per cent, of the kernels are 
broken and these only to a slight extent. A |-h.p. engine 
is required to drive this machine, which comprises a drum 
rotating at 1,000 revolutions per minute to the centre of which 
the nuts are fed from the hopper. The nuts are discharged 
by centrifugal force through two ports in the drum against 
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a number of beaters fitted to a large disc, which rotates 
at the same speed as the drum but in the opposite direction. 
The projected nuts strike against the beaters with great 
force and the shells are broken. The nuts should be screened 
from loose pericarp and graded before being cracked. 

This firm also manufactures a machine for separating 
the shells from the kernels by a dry method. This method 
has the advantage over the usual method in which brine or 
a clay suspension is employed that the kernels do not undergo 
any deterioration through contact with water. Into the 
hopper of this separating machine the mixture of kernels 
and broken shells is delivered either by hand or mechanical 
elevator. An agitating feed slide ensures an even feed of the 
material across the whole width of the machine, which consists 
essentially of four screens together with a contrivance for 
producing an air blast. The material passes first to the top 
screen which removes all unbroken nuts and the larger pieces 
of shell. The second screen also separates large pieces of shell 
while the bulk of the material passes through and falls on 
to the third screen, the mesh of which is sufficiently small to 
keep back the kernels and to allow the smaller pieces of shell 
to fall through. The kernels then pass to the bottom screen, 
which is similar to the third, and are discharged from it in a 
thin even stream into a strong vertical blast, which is intended 
to blow away any pieces of shell not removed by the screens. 
Throughout the operation a combined lifting and reciprocating 
motion is applied to the screens. An air regulator is fitted 
to the blower to regulate the force of the blast. The machine 
is supplied with a set of screens of different meshes to suit 
different sized nuts. A 5 -h.p. engine is required to drive this 
separator. 

A demonstration of the working of these cracking and 
separating machines recently given showed that the cracking 
was satisfactory, only a very few kernels being damaged. 
The separating machine may be considered as being fairly 
efficient in view of the difficult nature of the separation involved. 
The very small and the flat kernels are apt to be lost by removal 
with the small pieces of shell while the separated kernels are 
not entirely free from shell. The machines used for the 
demonstration have been purchased by a commercial firm and 
are being shipped to the Gold Coast. 
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The " Rotocrac ” macliine made in Amsterdam consists 
of two cast-iron discs with a number of radial projections 
on one face of each. The discs are mounted side by side on 
horizontal axes which arc parallel but arranged eccentrically. 
The projections on the face of one disc fit in between those 
on the other and owing to the arrangement of the axes the 
V-shaped spaces thus formed between the projections on the 
two discs vary in size as the discs revolve. The nuts are fed 
in from the hopper and allowed to fall one at a time by 
means of a controlling mechanism between the interacting 
projections when they are at their maximum distance apart. 
The discs rotate at the same rate. The nuts are broken 
by the pressure exerted upon them as the projections 
approach one another. At the bottom of the cycle, the 
interacting projections withdraw slightly from one another 
and the broken .shells and the kern('ls fall into a recep- 
tacle pla<,ed beneath the machine. The power required to 
drive a machine with a capacity of 88 lb. of nuts per hour 
is J h.p. 

The “ Formed ” nut crackilig machine has been constructed 
by NoPl frdres (Societd des Forg<'s modernes do Bordeaux), 
with a view to lightness, .simplicity and compactness. 
It is madi in two sizes ; the smallet, weighing 72 lb., has overall 
rlimensions of 16 in. x 16 in. x 10 in. and can deal with about 
4 cwts. of nuts per hour. The larger machine weighs 121 lb., 
has dimensions of 28 in. x 20 in. x 14 in., and its capacity 
is correspondingly greater. The essential parts of these 
machines arc a grooved cylinder and a grooved plate set at 
an angle of 45°, The opening between these can be regulated 
by two bolts to suit any size of nut. By turning these bolts, 
the distance of the cylinder from the plate can be readily 
altered. The nuts fall between these two members and are 
forced between them by the rotation of the cylinder and 
thereby are cracked. 

The main feature of a machine manufactured by Rose, 
Downs and Thompson Ltd , Hull, is a drum, with a wide 
channel along one diameter, which is rotated at a speed of 
1000 to 1300 revolutions per minute inside a surroun ding 
casing with an inlet on one side at the centre and an outlet 
at the bottom on the other. The nuts arc fed into the channel 
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in the drum and are flung out of it by centrifugal force 
against the inside of the casing where they are cracked, the 
broken shells and kernels falling through the outlet at the 
bottom of the casing. This machine can treat 3 to 4 tons 
of nuts per hour and absorbs from 2 to 2J horse-power. 

The " Delta Junior” machine (Pratchett Bros., Carlisle) 
can deal with 1 ton of nuts per day, requires 1| h.p. and has 
an efficiency of 98 per cent. The nuts are broken by centrifugal 
force in this machine also, the necessary motion being imparted 
to the nuts by means of a circular member resembling a paddle- 
wheel which rotates at 1000 revolutions per minute and round 
the periphery of which are fitted a large number of flat blades 
on which the nuts fall and by which they are flung against 
the outer casing. The rate at which the nuts fall can be 
regulated by means of a slide at the bottom of the hopper. 
This machine was exhibited at the British Empire Exhibition 
in 1924. 

A machine of type similar to that of Rose, Downs and 
Thompson, Ltd., is constructed by Egrot et Grange, Paris, 
and contains a few modifications of dt ‘tails with a view to 
increasing the output and the efficiency. The channel in 
the drum instead of being the same width throughout 
is twice as wide at the middle as at the ends, and thereby 
the output is increased. The other modification is in the shape 
of the casing. In order to avoid the kernels rebounding on to 
the revolving drum and becoming broken the casing is made 
in the shape of- a truncated cone the wider portion being on 
the outlet side. This model has a capacity of 1^ tons of 
nuts per hour and requires J h.p. 

Hand Machinery. 

For use by the natives in localities where no central factories 
exist, several firms manufacture machines to be driven by hand. 
Manlove, Alliott & Co. Ltd., Nottingham, make a small 
hand-power plant operating similarly to their large power- 
driven one (described on page 225) with the exception that in 
the former the nuts are separated from the fibre by hand and 
are dried naturally preparatory to being cracked. They have 
supplied a large number of these machines to the Belgiah 
Congo with satisfactory results. 
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Hand Depericarping Machines, 

Nut Oils Ltd., London, sell a simple depericarping machine 
invented by J. O. Drews, a model of which was exhibited 
at the Rubber and Tropical Products Exhibition in London 
in 1921. This machine consists of a horizontal iron cylindrical 
drum, about 3 ft. long and 1 1 ft. in diameter, with a removable 
lid and an outflow lip. In this drum is fitted axially a rotatory 
shaft with beating arms radiating therefrom about 2 in. apart 
and in different planes, and to the ends of which rings are 
attached. Water ?nd fruits are placed in the drum and heated 
for about 15 minutes by a fire underneath. During the heating, 
the shaft with the beating arms is rotated by hand whereby 
the pericarp is removed from the nuts, and the continued 
heating and agitation liberates the oil. On withdrawing the 
fire and allowing the liquid to ‘-ettle, the oil rises to the top 
and the mixture of fibrous pericarp and nuts falls to the bottom. 
The drum is then revolved sufficiently to allow the oil and the 
water to escape from the opening provided. The marc is 
removed from the drum and submitti'd to pressure in a small 
hand-press to expel the oil and water. This machine is in 
reality more than a depcricatper ; it prepares palm oil in 
addition. It will be seen that the process is fundamentally 
the native method for the preparation of palm oil improved 
and modernised. The machine has the advantage of being 
of simple construction, of low cost to manufacture, and easily 
portable. Its capacity is 56 lb. for (‘ach charge. A number 
of these machines have been sent out to Sierra Leone and 
the Belgian Congo. 

Culley Expressors Ltd., London, make a model of their 
deporicarper (p. 228) for use by hand, with a capacity of 
56 lb. of fruits per hour. This model is not equipped with 
a revolving brush to clean the abrading surface of the cylinder 
automatically nor with a travelling band to convey the 
separated pericarp. To be used in conjunction with this 
hand model the firm make a small hand-screw press in which 
the oil is expressed from the cooked pulp. 

Hand Nut-cracking Machines, 

Most of the firms mentioned above as supplying power- 
driven machines for this purpose also provide models for use 
by hand. These models are in general similar as regards 
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their working principles bat vary in some minor details from 
the larger machines. It is interesting to note that one firm, 
Culley Expressors Ltd., London, have a model which is designed 
to be driven by means of a treadle. 

In addition to the machines already described the following 
nut-crackers may be mentioned: — 

The “Boby” machine, which is manufactured by Robert 
Boby, Ltd., of Bury St. Edmunds, incorporates the patent 
of Tarrant. It is specially designed for hand-power in order 
to utilise native labour. It consists essentially of a hopper, 
with an automatic feed and a cracking device with a stationary 
curved plate and a rotating roller which is made to approach 
the fixed member in order to break the nuts. During one 
revolution of the flywheel the following cycle of operations is 
performed. The nuts, having been placed in the hopper, are 
carried round in rows by a revolving drum or feed roll, to which 
motion is imparted from the main roller axis, the movement 
both of the roller and drum being intermittent. The nuts, 
having passed over the feeding drum, fall on to a gate, which 
is worked by a cam on the rrain shaft, and which introduces 
the nuts at the correct moment into the feeding chamber 
beneath. At the bottom of this feeding chamber is a similar 
gate which determines the precise moment at which the row 
of nuts shall fall into the cracking mechanism. Immediately 
this lower gate has discharged its nuts it closes. The cracking 
is effected between a curved plate and the roller. The latter 
is made to move forward or rotate slightly after the feed has 
been introduced, whereby the nuts are settled in their places. 
When this is done tlie upper half of the cracking plate is made 
to approach the roller by means of two eccentrics on the main 
shaft. Owing to the peculiar shape of the space between 
the cracking plates the nuts bed themselves down according 
to their size, the smaller being at the bottom. On completion 
of the cracking stroke the lower half of the cracking plate is 
made to recede from the roller and the cracked nuts fall down. 

The output of this machine, when being run at 50 revolu- 
tions per minute, is stated to be 1,000 nuts per minute and its 
efficiency is claimed to be 97 per cent. It can also be adapted 
to power-driving and at the above rate of working requires 
about one-seventh of a horse-power. Trials carried out with 
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this machine are said to have shown it to be satisfactory, the 
kernels being delivered undamaged. It is stated that it is not 
necessary to grade nuts prior to their being cracked, as there 
is a device fitted to regulate the machine for different sizes of 
nuts. The principle of the machine is good but the model 
shown at the Rubber and Tropical Products Exhibition in 
1921, weighing 10 cwts., is not easily portable and would there- 
fore be of more use in a central factory than for transporting 
from one village to another. 

The machine manufactured by Nut Oils Ltd., London, 
consists of two vertical iron plates set at an angle of 13° with 
one another, the inner surface of each being slightly grooved. 
One of these plates is fixed while the other, by means of a cam 
mechanism, is capable of being moved. The nuts are fed from 
a tray above the machine and by a distributing contrivance 
pass between the plates, where they are held momentarily, 
while a sharp blow is given them by the action of a supple- 
mentary cam upon the moveable plate. Tlie platt's then 
separate and the broken shells and kernels fall into a receptacle 
placed beneath the machine. The capacity is about 25 lb. 
of nuts per hour. * 

Trials have shown thai this mnchini' is easy to work and 
that it (racks thi' nuts very satist.ictorily with an efficiency 
of about 98 per cent. 

Another machine working on the same principle, i.e., with 
one fixed and one moveabh' plate, is made by Richard Luckering 
of Lincoln. It differs from the preceding in the mechanism 
for moving the plate and for feeding the nuts, and also in 
having a means of adjusting it to take varying sizes of nuts. 
The machine can treat about 130 lb. of nuts per hour. 

Farge BuissRre, Grenoble, France, make a machine similar 
to the Crellin machine (see this Bulletin, 1917, 15, 74) 
in which the nuts are cracked by passing between rollersi 
This French machine consists of two pairs of rollers. One 
of the upper pair has a smooth surface and the other has a 
spiral beading running round its whole length. This pair are 
set horizontally and at an angle of 4° to each other, and revolve 
in opposite directions, their object being to grade the nuts 
before they fall on to the lower pair. This lower pair, the 
function of which is to crack the nuts, are also set horizontally 
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and at an angle to one another and revolve in opposite direc- 
tions. One of the lower rollers has a series of grooves round 
it, the size of which increases from one end of the roller to 
the other. The other roller, the surface of which is slightly 
roughened, is in the shape of a truncated cone. The nuts 
are fed from the regulating distributor on to the upper pair 
of rollers and are carried along by the spiral beading until 
they reach a point where the space between these rollers is 
sufficiently large to allow them to fall through on to the lower 
pair. They then travel along these cracking rollers until they 
are caught between them and are broken, the products falling 
down into a receptacle beneath. The distance between the 
rollers can be regulated to suit the sizes of the nuts being 
treated. The capacity is from 40 to 50 lb. of nuts per hour. 

A machine manufactured by Lelogeais, Paris, works on 
the centrifugal principle and differs from other machines of 
this type chiefly in the form of the rotating disc and the means 
of power transmission. The nuts fall on to a horizontal 
aluminium disc fitted with four curved vanes, spaced at equal 
distances on its upper surface. This disc, rotating at 1,100 
to 1,500 revolutions per minute, throws the nuts against pro- 
jections on the inner surface of the surrounding casing, where 
they are cracked. The power is transmitted from the handle 
to the di.se by means of gearing and a friction drive. 

Haake’s machine, made in Beilin, consists essentially of 
a drum, with six channels radiating from the centre, which is 
rotated at a speed of 1,500 revolutions per minute on a vertical 
axis. This drum is surrounded by a casing of square section, 
in the middle of each side of which is a projection. The nuts 
are fed into the centre of the drum by an automatic distributing 
device and are flung out through the channels against the 
sides of the casing, where they are cracked by the force of the 
impact. It is stated that with this machine the number 
of unbroken nuts is rather higher than usual, this defect being 
ascribed to the shape of the casing. 

Conclusions. 

The foregoing survey of the machines that are available at 
the present time for the preparation of palm oil and the 
cracking of the nuts shows clearly the' advance that has been 
made in this direction during the last ten years. 
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The present general trend of opinion is that the most 
promising way to increase the output of palm oil and kernels 
and to improve the quality of the former is by the installation 
of central factories. In such factories palm oil would be 
prepared under expert supervision by mechanical means, with 
the result that a greater yield of oil from the fruits would be 
obtained and the quality of the oil improved. 

Serious consideration will have to be given to the question of 
the installation of central factories in Africa, as in this direction 
lies one of the chief ways of meeting the threatened competition 
from the East. If such installations become general a large 
impetus will be given to the manufacture of this class of 
machinery, and will naturally lead to further improvements 
in their design and in the processes. 

The future prospects of hand-machines are not so promising 
as of those driven by power. The haiid-machini;s are specially 
designed lor use by natives. Although it miist be admitted 
that by their use the yield of palm o’l and kernels is increased 
and the quality of the oil improved, yt t it is doubtful whether 
for some years to come the natives will adopt these mechanical 
aids. 

The use of nut -cracking machines would enable the natives 
to prepare their supplies of kernels with less labour, but this 
does not appeal to them, as the supply of labour is ample for 
the purpose, the work being usually carried out by the women 
and children. 


NOTES. 

Prickly Pear Control in Australia. The necessity for 
adequately controlling the spread of the prickly pear in 
Australia is becoming increasingly urgent. The two species 
most destructive are Opuntia inertnis, and 0. stricia. It was 
estimated in 1919 that the pest was spread over some 23,000,000 
acres of land in Queensland and New South Wales, and that 
it was extending at the rate of 1,000,000 acres a year. Various 
mechanical methods of destroying the plant have been tried 
without much success, and although poisoning with arsenical 
compounds has given good results, and is suitable for clearing 
scattered pear on pastoral land or dense pear on valuable land, 
ifis too expensive to be utilised for the destruction of the pest 
on great densely covered areas of land of comparatively low 
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value. Unfortunately it is just lands of this kind which form 
the chief centres for the distribution of the plant. As far back 
as 1914, it was suggested that some of the natural enemies 
which keep the pest in check in America, its native country, 
should be introduced into Australia, and in 1919 a scheme for 
investigating the possibilities of acclimatising certain insects 
and fungi Imown to be inimical to prickly pear was prepared 
by the Commonwealth Institute of Science and Industry. 
Towards the cost of the scheme the Commonwealth Government 
agreed to contribute ;f4,000 annually for five years and the 
Governments of Queensland and New South Wales £2,000 
each annually for the same period. A Commonwealth Prickly 
Pear Board was appointed to control the expenditure and the 
business side of the investigation. An account of the work 
undertaken during the first four years of operation under the 
scheme (from June 1920 to June 1924) has been published as 
Bulletin No. 29 of the Commonwealth Institute of Science and 
Industry {Natural Enemies of Prickly Pear and their Intro- 
duction into Australia, by W. B. Alexander). 

Investigations were made by officers of the Board in the 
United States (mainly in Texas and Florida), in Mexico and in 
Argentina. As a result a number of insects have been sent to 
Australia, where careful experiments have been made in order 
to ensure that no parasites of the insects are introduced, and 
that the insects when liberatecf will not attack cultivated plants 
or native plants of economic importance. The tests in the 
latter category were very exhaustive. About fifty insects of 
each species were placed on plants of 60 different kinds, 
including cereals, fodder plants, vegetables, fruit trees and 
timber trees, and in no case were the plants attacked. Up 
to June, 1924, a series of tests had been completed with 
five kinds of insects, viz., caterpillars of the moths Melitara 
junctolineella and Mimorista flavidissimalis, the cactus-bugs 
Chelinidea tahulata and C. vitteger, and the cochineal insect 
Dactylopius tomentosus. The Governments concerned have 
authorised the liberation of these insects in the prickly pear 
areas. Tests with several other insects were still in progress at 
the close of the period. 

Three field stations for the rearing of the insects have been 
established by the Board. Two are in Queensland, at West- 
wood in the central district and at Chinchilla in the south, 
and the third is at Biniguy in the Moree district of New South 
Wales. So far, insects of two species have been liberated from 
these stations, viz., the cochineal, Dactylopius tomentosus and 
the moth Melitara junctolineella. Three strains of the former 
have been introduced and acclimatised. One, introduced 
independently of the Board from Chico in California, has been 
distributed widely by private agency and has proved very 
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destructive to the common prickly pear, 0. inermis, particularly 
when the plant is growing in scrub and sheltered situations. 
It has spread well also on the spiny pear, 0. stricta, but is not 
so destructive to that plant. Another strain from Texas, has 
proved specially destructive to O. stricta, but does little injury 
to 0. inermis. The third strain was obtained from Arizona, 
and appears to be about equal in virulence to the Chico strain 
on 0. inermis and to the Texas strain on 0. stricta. 

Caterpillars of the moth Melitara junciolineella were liber- 
ated in the open on 0. inermis, at Chincliilla and Biniguy, early 
in 1924. The total number liberated was over half a million, 
and they caused a^ood deal of injury to the plants. 

The experiments have not been continued long enough to 
determine definitely what effect the insects will ultimately 
have on the pest. There seems every reason to believe, 
however, that they will be as destructive in the open as they 
have proved in cages, in which case when they are firmly 
established and spread throughout the pear areas, they will at 
least serve to hold the peat in check, and there is every hope 
that in time they may reduce its quantity very considerably 
or even destroy the bulk of it. 

In certain parts of America fungi seem to be even more 
effective than insects in controlling the growth of prickly 
pears. Of the regions investigated, diseases due to fungi 
were sp<.*cially prevalent in Horida and Argentina. Very 
little is known, however, about these diseases and lack of 
funds has so far prevented a proper investigation of their life 
histories. It is hoped that the Board will be able to make 
arrangements in the neai futurt' to carry out investigations 
on this side of the work. 

Trinidad Forests. — A number of official papers now avail- 
able direct attention to the forest resources of Trinidad and 
'I'obago. A Report on Forestry in Trinidad, and Tobago, by 
Captain K. C. Marshall, Conservator of Forests {Council Paper 
No. 108 of 1924) outlines a policy aiming at rendering the 
colony independent of the large imports of foreign timber 
(softwoods), valued at over £200,000 per annum, from the 
United States and Canada. The land covered by forest is 
estimated at 51 per cent, of the total area of the colony, the 
forest reserves amounting to 338 square miles or 17 per cent 
of the total land area. The forests are relatively accessible 
and in the majority of cases suitable for intensive working. 
The Conservator considers that the existing reserves should 
be sufficient, under proper management, to supply the timber 
needs of the colony and to leave a surplus for export. The 
forests of the colony are tropical rain forests, the principal 
types being as follows : {a) Mangrove forests, between high and 
low water marks, the prevailing species belonging to Rhizophora, 
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Avicennia and Xylocarpus ; {b) cedar forests containing, 

^ociated with the cedar (Cedrela mexicana), C 5 rpre {Cordia 
cdliodora), balata {Mimusops globosa), balsam (Copaifera 
officinalis), purpleheart (Peltogyne porphyrocardia), etc. ; (c) 

mora forest characterised by the one naturally gregarious tree 
of the colony, viz. Dimorphandra Mora, accompanied by 
balata and crappo {Oarapa guianensis ) ; {d) savannah forest 
simulating a northern meadow with clumps of palms {Mauritia, 
Euterpe, etc.), crappo and other species ; (e) arenaceous forest 
containing poui {Tecoma serratifolia) as the chief timber tree ; 
(/) hill forest in which balata and cedar are found well above 
2,000 feet. 

In the past, attention has been given to the planting of 
selected species. In 1922 the area of the government planta- 
tions amounted to 1,248 acres, the most extensively planted 
trees being cedar, poui, cypre, balsam, locust (Hytnenaea 
Oourbaril) and East Indian teak (Tectona grandis), the last- 
mentioned being introduced from Burma in 1913. With the 
exception of teak these plantations have not been wholly 
successful, but there appears to be little doubt that with fuller 
knowledge of the sylvicultural requirements of the trees satis- 
factory results would be obtained. The Conservator points 
out the need for research into this and other important questions, 
including the botanical identification of the numerous forest 
species and the methods of seasoning best suited to local 
needs. Hitherto, the lack of sufficient staff has prevented 
the Forest Department from preparing a working plan for 
the regulation of the forests, and the present Conservator 
considers that certain species, e.g. cedar and cypre, have 
been over-cut in consequence. He therefore proposes the 
preparation of working plans for all areas accessible to regular 
working and suggests that the plans should be revised every 
five years. He also proposes a new system of management 
of the forests leading to the production of even-aged forests of 
practically pure crops. The statement of the present position 
of affairs indicates the necessity for a definite forest policy 
designed to make the colony at least self-supporting in timber, 
and the outline of a suitable policy is suggested by the Con- 
servator. Useful forest maps of Trinidad and Tobago accom- 
pany the report. 

In a despatch from the Secretary of State for the Colonies 
(Council Paper No. 8 of 1926) the attention of the Colonial 
Government is drawn to memoranda prepared respectively by 
Prof. R. S. Troup and the Forestry Commission containing 
comments on the above report and recommendations regarding 
the remuneration of forest officers in Trinidad. Professor Troup 
is of opinion that there should be a larger area of forest reserves 
than at present constituted and suggests from 25 to 30 per 
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cent, of the total land area. He advises caution in the 
extension of teak plantations and considers that the proposed 
working plans should be revised at ten year intervals instead of 
every five years. He emphasises the importance of the pro- 
posals made in regard to seasoning, and comments on the 
suggested forest policy of the Colony and questions affecting 
the staff of the Forest Department. The observations of the 
Forest Commission are concerned chiefly with the questions 
of research and forest policy. 

In his Administration Report for 1924 {Council Paper No. 
27 of 1925) the Conservator of Forests states that progress 
has been made with the reorganisation necessary to give 
effect to the recommendations of the Committee appointed 
to consider his general report, to which reference is made 
above. Attention appears to have been given mainly to 
experimental work in connection with planting, and useful 
trials have been commenced with a view to ascertaining the 
optimum requirements as regards spacing, light and soil for 
cedar and poui, and the mixtures with other species in which 
these trees thrive best. The species selected for mixture 
with cedar comprise cypre, balata, crappo,maliogany(Swte<tfM»a 
macrophylla) , angelin {Andira jamaicensis), locust, galba 
{Calophyllum Calaba), black fiddlewood [Vite>. divaricata), and 
lanrier (Lauracece). Several of the same species are also being 
tried in association with pom. It was hoped to commence 
the preparation of working plans during 1925. 

Preservation of Mine Timher.— The question of the supply 
of timber for use in mines is becoming increasingly serious 
in all countries. Not only is there a shortage of timber, but 
the price has in many instances increased to an even greater 
extent than can be accounted for by the scarcity alone. It 
has become necessary therefore for the mine-owner to make 
the timber he uses last longer, and to utilise woods that 
previously could not compete successfully with the better 
timbers. In both instances it becomes necessary to treat the 
wood in order to make it more durable. A valuable publication 
dealing with the various aspects of this question has recently 
been issued by the United States Bureau of Mines under 
the title “ Mine Timber, Its Selection, Storage, Treatment 
and Use ” (Bulletin 235), and in view of the general interest 
of the matter, a summary of the main features of the Bulletin 
is given below. Experiments were recently made in South 
Africa on the preservation of mine timber and these also are 
dealt with in the following note. 

The first part of the Bureau of Mines Bulletin contains 
information regarding the depletion of the timber resources 
of the United States and the consumption of timber in mines. 
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the weights and strengths of different timbers, the salvaging 
of timber from worked-out parts of mines, the mechanical 
and other causes effecting the destruction of mine timber, 
and the protection of timber in mines against fire. This is 
followed by a section on methods of prolonging the life of 
mine timber. 

For this last purpose the first consideration is the selection 
and seasoning of the timber. Where the timber is round or 
partly round the removal of the bark is an important matter, 
since bark retards seasoning and also encourages insect attack 
and decay. Apart from cases where chemical preservatives 
are used, seasoning is of greater importance in timber to be 
employed in dry parts of mines than if it is to be placed in 
very wet situations. In the latter case seasoned timber will 
absorb moisture and rapidly reach the condition of green 
timber, but in comparatively dry situations there is a distinct 
advantage in starting with the wood as dry as possible, as 
otherwise decay may do a considerable amount of damage 
before the wood becomes sufficiently dry to stop it. Where 
preservative treatment is to be applied, preliminary seasoning 
is of paramount importance. 

The storage of timber at the mine, if it is not to be used 
or chemically treated at once, also demands consideration. In 
piling, it is necessary to keep the pieces well off the ground, 
by using foundations of concrete or treated wood, and to pile 
them in such a way that the air can circulate freely round 
each piece, cither by using cross stickers '' or by piling the 
pieces themselves cross- wise. 

The most important means of prolonging the life of timber 
is by artificial treatment with preservatives. Whether this is 
economically desirable in any particular case depends on 
whether the length of time for which the timber will be required 
to perform a useful function is grc'^ter than the life which it 
would be expected to have in the untreated state, but in most 
cases such treatment will be profitable, and will increase the 
useful life of the timber to several times that which it would 
have if left untreated. 

The most important preservative agents dealt with in the 
above publication are coal tar creosote, zinc chloride, sodium 
fluoride, copper sulphate, and mercuric chloride, though it is 
not considered that jthe last two will ever be extensively 
used in the United States. 

Coal tar creosote has definite advantages, viz. (1) high 
toxicity, (2) relative insolubility in water and low volatility, 
(3) ease of application, (4) easy determination of its depth of 
penetration, and (5) general availability and relatively Jow 
cost. Objection is sometimes raised to it on the score of 
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inflammability, though it is stated that after a few months 
creosoted wood is not much more inflammable than untreated 
wood, and is less inflammable than untreated wood in which 
decay has commenced. 

Zinc chloride is described as the standard water-soluble 
wood preservative used in the United States. Its principal 
advantages are its relative cheapness, general availability, 
uniformity, cleanliness, lack of odour, ease of shipment, and 
absence of " fire hazard." It suffers from the disadvantage 
of being soluble in water, as a result of which it is liable to 
be dissolved out of the wood, but in spite of this, experience 
has shown that it ts a valuable preservative. 

Sodium fluoride has certain advantages, but is more 
expensive than zinc chloride. 

There are various methods of treatment with preservatives, 
ranging from pressure processes involving extensive plant 
to application with a brush. Prt'ssure processes are the most 
effective, such as the Burnett process for applying zinc chloride, 
and the Bothell (“full cell ”) and “ empty cell ” processes 
for creosote. 

The most effective non-pressure process is the “ hot and 
cold bath ” process. The wood is heated for several hours 
in an open tank with the preservative, and is then rapidly 
transferred to a cold bath, or the hot preservative is rapidly 
replaced by cold, and the wood is allowed to remain several 
hours longer. Duiing the first stage, air and moisture are 
expelled from the wood and practically no penetration by 
the preservative occurs ; in the second stage the preservative 
is drawn into the wood. Instead of having distinct " baths ” 
the source t)f heat may be withdrawn after the first stage and 
the wood and preservative allowed to cool together. The 
result is the same but it takes longer to attain. Tlus method 
is equally applicable to creosote and to preservatives in aqueous 
solution. 

I.ess complicated, if less efficient, are the processes of cold 
steeping in aqueous solutions, and, in the case of creosote and 
sunilar oils, hot dipping, brushing and spraying. 

Different woods show markedly differing susceptibility 
to treatment, and may have different " orders of merit ” 
according to wJiether they are to be treated or used untreated. 
Thus red oak is ordinarily considerably inferior to white oak 
as a mine timber, but it is easy to treat, and after treatment 
it compares favourably with more durable varieties. In most 
woods the heartwood is much more difficult to treat than the 
sapwood. Chestnut oak, and red and black oaks arc com- 
paratively easy to treat even as regards heartwood, on account 
of the fact that they have large open pores through which 
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the preservative can penetrate. A corollary of the greater 
susceptibility to treatment of sapwood as compared with 
heartwood is that, other things being equal, it is easier effectively 
to protect round timber than sawn timber. 

The preservation of mine timbers by means of zinc sulphate 
applied under pressure forms the subject of an article in the 
South African Journal of Industries (1925, 8, 694). An 
investigation was carried out by arrangement between the 
South African Forestry Department and the Ferreira Deep, 
Ltd. The timber used in the experiments consisted of poles 
of Eucalyptus Maideni cut from a 9-year-old plantation and 
Acacia mollissitna (black wattle) from trees about 7 years 
old. The zinc sulphate employed was a waste product obtained 
in the reduction process at the gold mines. It was used in 
solutions of various strengths but averaging 3| to 4 per cent, 
of zinc. 

The poles were treated in cylinders under pressures from 
130 to 150 lb. per square inch, for times varying from 1 to 3 
hours, and (except in one case) in the cold, and the degrees 
of absorption were noted. The results showed that, so far 
as absorption is concerned, there is little to be gained by 
prolonging the treatment for more than one hour. 

It is noteworthy that the depth of penetration was markedly 
greater in the eucalyptus tl^n in the black wattle, owing 
to the fact that the former consists almost entirely of sapwood, 
whereas the latter has a distinct heartwood which is not 
penetrated by the preservative. 

The cost of treatment, exclusive of the cost of the zinc 
sulphate and interest on capital, is calculated at l^d. per cubic 
foot of timber, and it is concluded that the chemical treatment 
of mine timbers on a large scrle warrants serious consideration. 

C^lon Rubber Research Scheme.-— The annual general 
meeting of subscribers to the Scheme {see this Bulletin, 1925, 
23, v) was held at Colombo, Ceylon, on 16th April, 1926. The 
detailed reports on the work in Ceylon and I.ondon, a summary 
of which is given in the following pages, show that during 1925 
the Scheme continued to make steady progress. As in 1924-25, 
grants of Rs.67,500 and £2,000 were made by the Ceylon 
Government and the Rubber Growers’ Association respectively. 
The receipts from local subscribers in the Colony again exceeded 
Rs.24,000, and Ceylonese estate owners are commencing to 
take a greater interest in the work. 

Tours of estates in all the rubber-growing districts were 
made by the Organising Secretary who reports that conditions 
continue to improve and diseases to receive more careful 
attention. Ustulina zonata is, however, becoming more 
prevalent on the older estates and will call for much attention 
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during the next few years. There does not appear to have 
been any marked increase in brown bast during 1925, but it 
is urged that the efforts to control the disease should not be 
relaxed as it is expected to become more prevalent on resump- 
tion of full tapping. 

Fewer enquiries were received with regard to defects in 
manufacture than in any previous year, and it is con-sidered 
that the problems of “ spotting " of crepe and “ rust ” on 
sheet have been satisfactorily solved. The introduction of 
formic acid to replace acetic acid as a coagulant was the only 
change in the methods of manufacture recorded. 

Although very little actual budding work was done during 
1925, a number of estates are keeping records of high-3delding 
trees to prepare for budding operations. Efforts to establish 
cover plants were made by the majority of estates and con- 
siderable interest was shown in all matters connected with 
manuring. 

The chemist in Ceylon completed his series of experiments 
on the control of “ mould ” on sheet rubber by changes in 
the system of smoking, the results of which will be published 
shortly. Extensive trials with hydrometers made to the 
pattern developed last year showed that glass hydrometers 
can be used under estate conditions without undue fear of 
breakage and that, with care, reliable crop estimates can be 
obtained. Experiments were also carried out on the use of 
formic acid as a coagulant and of th(‘ use of paranitrophenol 
for the prevention of mould. A large number of samples of 
smoked sheet and blanket crepe were prepared for tests at 
the Imperial Institute to compare the standard of imiformity of 
Ceylon rubber. 

The mycologist was engaged principally on a study of 
the so-called Phytophthora diseases and their causative agent 
or agents, and experiments were in progress for testing the 
effect of various ^sinfectants on the growth of the causal 
organism of Bark Rot, and field experiments for testing the 
effect of different disinfectants when applied to the tapping cut. 
He made a special study of a leaf fall caused by a species of 
Oidium, of which the first serious outbreak in Ceylon occurred 
during the year 1925. A considerable amount of work was 
also carried out in determining the best method of filling in 
holes in trees caused by Uslulina zonata. 

In view of the regular occurrence of leaf diseases in Ceylon 
arrangements were made recently for the mycologist to visit 
estates in Southern India to acquaint himself with the successful 
work carried out there on the spraying of rubber trees for the 
prevention of secondary leaf fall and pod disease, and he gave 
a brief account of the results of his investigation at the Annual 
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General Meeting of Subscribers. Spra 5 nng experiments are 
shortly to be commenced in Ceylon and demonstrations are to 
be given by the Scheme in various districts of the Island. 

During the year the physiological botanist concentrated 
on his studies of brown bast in the laboratory and in the 
field, and on the selection of high- 5 nelding trees. He also 
had manurial experiments and change-over tapping experi- 
ments under his control. The Government of the Colony has 
made a free grant to the Scheme of 50 acres of Crown land 
within easy reach of the laboratories as an experiment station, 
and the proposals for the development of this land with selected 
and budded trees should be of the greatest ihiportance to the 
rubber industry of the Island. 

The arrangements made during the year for the technical 
officers to address District Planters' Associations upon their 
research work resulted in very successful meetings, and it is 
proposed to continue them. 

The principal investigations carried out during the year at 
the Imperial Institute in connection with the Scheme included 

(1) a comparison of the propt rties of wet and dry rubber, with 
special reference to the effect of different amounts of moisture ; 

(2) a study of the variations in plasticity shown by plantation 
rubber ; (3) an investigation of the ageing properties of different 
forms of plantation rubber aft(^ vulcanisation ; (4) the effect 
on the vulcanised rubber of spraying with Bordeaux mixture ; 
and (5) a comparison of smoked sheet prepared by different 
methods. 

An account of the experiments which have been completed 
on the ageing properties of different forms of plantation rubber 
is given on p. 209 of this Bulletin. The results so far obtained 
show that crepe does not age as well as unsmoked sheet after 
vulcanisation in a rubber-sulphur mixing and this fact is of 
importance in connection with the utilisation of rubber for 
certain manufacturing purposes. 

The tests on the variations in the plasticity of raw rubber 
are a recent development and have been undertaken in view of 
the statements of manufacturers concerning the difficulties 
which they cause in factory practice. A considerable amount 
of preliminary work has already been done, principally in 
connection with devising a satisfactory method of testing, and 
a detailed comparison of estate grades of Ceylon rubber is 
now in progress. 

Rubber Resources of the Philippines and Latin America. — 

Under instructions from the United States Congress the Bureau 
of Foreign and Domestic Commerce are investigating the 
possibilities of developing the rubber-plantation industry in the 
Philippine Islands and Latin America, and are issuing in this 
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connection a series of publications of which four have so far 
appeared. The first two were “ Marketing of Plantation 
Rubber ” {Trade Information Bulletin No. 180) and " The 
Plantation Rubter Industry in the Middle East ” {Trade 
Promotion Series No. 2). The two latest, “ Possibilities for 
Para Rubber Production in the Philippine Islands " {Trade 
Promotion Series No. 17) and “ Rubber Production in the 
Amazon Valley ” {Trade Promotion Series No. 23), have recently 
been received at the Imperial Institute and are noted below. 

Philippine Islands. — After a brief comparison of the con- 
ditions obtaining^ in the Philippines and the Middle East as 
regards climate, soil, production costs, labour, sanitation, etc., a 
general description is given of the areas studied, and this is 
followed by a detailed description of the existing rubber 
production in the Islands, a survey of potential rubber lands, 
an account of the different types of soil, a discussion of the 
labour problem, and particulars regarding costs, methods and 
transport. It is considered that the ,'limatic conditions of 
the Philippines are as favourable for nibb r planting as those 
of the Middle East. As regards soil, top(»graphy, and accessi- 
bility, it is stated that there are large ajeas that, if utilised for 
rubber production, would be supt'iior to the lands now generally 
availabU* for new plantations in Sumatra and Malaya. With 
a population of over 10,(X)0,00(Kn the Philippines, it is believed 
that by bringing natives from the more congested Provinces, 
to supplement the labour already available in the districts, it 
might b(; possible uHimately to furnish a sufficient force to 
produce 70,000 tons of rubber yearly when the trees are mature. 
The present land laws do not lend themselves to large capital 
operations in rubber plantations, but moderate-sized plantations 
are possible with foreign capital, and the small native planter, 
with proper encouragement, might become a producer of 
important further supplies. 

Amazon Valley. — The report on this district is divided 
into two parts, the first forming a resume and comparison of 
the data contained in the regional reports that form the second 
part. For the purpose of the detailed reports the Amazon 
Basin is divided into nine sections which may be enumerated 
here to indicate the wide area covered ; they are : (1) Islands 
and Para, (2) Lower Amazon, South, (3) Lower Amazon, 
North, (4) Upper Amazon, North, (5) Madeira, (6) Upper 
Amazon, South, (7) Acre, (8) Bohvia, (9) Peru, Ecuador and 
Colombia. Tliis area includes all those regions where rubber 
is native or where natural conditions would permit of its 
cultivation, the total extent being approximately 2,250,000 
square miles. For each region an account is given of the 
physical features, climate, population, labour, health and 
sanitation, and transport, as well as particulars of the present 
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distribution of wild rubber and the methods of preparation. 
In most cases also an interesting general description of the 
natural vegetation is given, with particular reference to the 
chief timber trees, oil seeds and other products. 

The proper combination of soil and climatic conditions for 
successful rubber planting exists in many localities and over 
large and contiguous areas in the Amazon Valley. The most 
suitable areas are those within reach of the large rivers capable 
of taking ocean-going vessels, such as the Amazon itself as far 
as Iquitos in Peru, and the Tapajoz, Madeira and Purus for 
considerable distances from their junctions with the main 
river. While excellent natural conditioiii? exist in other 
regions, the lack of adequate transportation diminishes their 
chances for the successful establishment of rubbcT plantations. 
Development in the more remote regions in eastern Peru, 
south-eastern Colombia and eastern Ecuador, where physical 
conditions are favourable, may be dependent on the opening 
of railway communication between these districts and the 
Pacific Ocean. As regards the labour supply it is believed that 
under present conditions a total of 30,000 labourers might be 
procurable within the Amazon Valley for rubber plantation 
projects, a force which is considered sufficient to plant and 
maintain an area of at least 150,000 acres. As a rule, the 
Amazon labourer is of good phj^sique, inured to exposure, and 
under propiT incentive is capable of long-continued effort. On 
the average he is possibly superior to the Indian and Javanese 
labourer employed on the phmtations of the middle East and at 
least equal in efficiency to the Chinese. Public land is available 
in most regions at a nominal price and there is a possibility 
that the present high export taxes on wild rubber in Brazil 
may be reduced as an indi cement to the establishment of 
rubber plantations. 


ABSTRACTS OF RECENTLY PUBLISHED LITERATURE 
ON AGRICULTURE AND FORESTRY. 

In this section a summary is given of the contents of the 
more important, recently published papers and reports relating 
to tropical agriculture and forestry. It must be understood 
that the Imperial Institute accepts no responsibility for the 
opinions expressed in the papers and reports summarised. 

Foodstuffs and Fodders. 

Tea. Quarterly Journ. of the Scientific Dept., Indian Tea 
Assoc. (1925, Part IV, p. 127), records.the results of experiments 
to determine the effect on the tea crop of a leguminous crop 
grown concurrently. The experiments were conducted on a 
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block of tea divided into 64 plots each containing 80 bushes. 
Lime was applied in 1922, and up to the end of 1924 its effect 
on the tea was a very small reduction in the crop. Rahar 
(Cajanus indicus) was grown in 1925 and trenched in at the 
end of the year. The lime exercised a very good effect on the 
rahar crop. The crops of tea plucked during 1924 and 1925 
were recorded and thus furnished a comparison between tea 
growing in clean soil and tea growing among green crops. 
The results established that when grown among green crops 
the tea crop suffers a loss of roughly 13 per cent, for every 100 
maunds of green crop per acre. The subsequent advantage 
of the green marfuring is well known, and it is recommended 
to reduce the losses during the growth of the leguminous crop 
by sowing late and trenching early, by thinning out the 
leguminous plants to 1 foot apart, and by manuring. 

A pamphlet of 34 pages by J. W. H. Bradshaw, entitled 
" Tea Cultivation in Kenya Colony,” has been published by 
the East African Standard, Nairobi (1925). The production, 
manufacture and marketing of tea in K( nya is fully but con- 
cisely described, and the costs of planting, manufacture, 
equipment, and maintenance of the estate and factory are 
recorded. 


Coffee. — The fungoid diseases of coffee in Kenya Colony 
and their remedial treatment are described in Bull. No. 3, 
Dept. Agric., Kenya. The leaf disi ases dealt with are rust or 
leaf disease, brown blight, brown eye spot, and black bhght 
or sooty mould, while two diseases of the berry are described, 
viz., brown blight and coffee berry or black berry disease. 
Those attacking the stem are pink disease and anthracnose. 
With regard to root diseases, these have so far not caused 
any widespread loss in Kenya, and although the presence 
of a fungus has been discovered in the tissue of diseased 
roots it has rarely been possible to state which particular 
fungus is concerned. The seedling disease, occurring in the 
nurseries, and the physiological diseases, dieback and black 
tip, are described, as well as chlorosis. 

Sugar Beet. — Investigations regarding the time of year 
to plant mother beets for seed production are recorded in 
Journ. Agric. Research (1925, 30, 811). It was found at the 
Salt Lake City Station (Utah) that beets planted early, viz., in 
March, produced abundant seed, while those planted later 
produced little or no seed. The second year’s development 
of the mother beet is composed of two distinct periods. The 
first period is one of food mobihsation, vegetative foliage 
development, new root production, and absorption of soil 
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nutrients. The second period is characterised by rapid 
utilisation of mobilised food, development of seed stalks, 
and production of seed. The amount of seed produced is 
directly proportional to the extent of development during 
the first period. 

The Ministry of Agriculture have accepted from Sir Charles 
Cottier the British and Irish rights in the De Vecchis process 
for the production of sugar from beet (see this Bulletin, 1925, 
23« 352). These rights have been assigned to the Ministry 
free of charge, on certain conditions, particularly with regard 
to further experiments. The Ministry will grant non-exclusive 
licences to use the process {Journ. Min. Agrit., 1926, 32, 981). 

The Ministry of Agriculture have published a Research 
Monograph, No. 3 (1925), price 3s., entitled "Sugar Beet. The 
Results of an Enquiry into the Costs of Production, Yields and 
Returns in 1924,” It deals with an investigation carried out 
by the Agricultural Economics Research Institute of the 
University of Oxford into the costs and returns of sugar beet 
growing on certain farms in 1924. The production of roots, 
the value of by-products, the effect on farm routine and farm 
systems, and the general considerations from a farmer’s point 
of view are fully discussed. 

Wheat. — Bull. No. 1347 (1985), United States Dept. Agric., 
deals with " Foot-Rot Diseases of Wheat in America.” These 
diseases are rather widespread in the United States and cause 
losses of economic importance in several of the principal 
wheat districts. Although the studies which have been 
carried on by numerous investigators have thrown considerable 
light on these diseases, they have done little more than to 
assist in defining some of the problems, and to indicate that 
soil fungi are in many cases the limiting factors in wheat 
production. In this Bulletin the more important information 
regarding foot-rot diseases of wheat as they occur in America 
is set out and discussed. 

Barley. — ^All the available data and information regarding 
the varieties which have been grown in field experiments 
in the United States and Canada have been collected and 
published in Bull. No. 1334 (1925), United States Dept. Agric. 
In the 218 pages of the Bulletin the subject is treated com- 
prehensively, and numerous details of yields ^r acre are 
included, together with an index to varieties and to 
experiment stations. 

Bananas.— The Ann. Rep. Dept. Set. and Agric., Jamaica, 
for the year 1924 states that the banana industry suffered 
from unfavourable seasons and bad markets. The crop was 
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slightly under 12 million stems, or 483,000 stems less than in 
the previous year. The Panama disease increased during the 
year, and certain areas in Portland where the Gros Michel 
banana has been grown continuously for the past 40 years 
are now clearly doomed and some other variety, resistant 
to the disease, will have to be planted on these lands. At 
present there are two varieties in Jamaica known to be resistant, 
viz. the " China " and the “ Robusta.” Both of these varieties 
have disadvantage's commercially. The former, which is the 
variety grown in the Canary Islands, only grows well on good 
land and the fruits require careful packing to avoid injury 
in transit. “ Robusta,” recently introduced from Central 
America, ripens so as to be practically identical in texture 
and flavour with the ordinary banana of commerce, and is 
accepted as ordinary fruit at buying stations. It is, however, 
less strongly furnished as to stem, and the skin is more liable 
to bruising than the ordinary commercial varieties. 

SnnflowN Silage. — In view of the interest attaching to 
the substitution of sunflowers for maize as a silage crop in areas 
when' the lattei does not grow satisfactorily on account of 
climatic factors or the attack of insect pests, the methods of 
culture and harvesting of tlie crop have been investigated 
in Illinois, and the nsults are recorded in Bull. No. 268 (1925), 
Univ. of Illinois Agric. Exper. Sta., entitled " The Sunflower 
as a Silage Crop.” The 3deld and composition of a sunflower 
crop grown in 1921 were obtained from samples collected in 
the field at eight stages of growth and from the crop as ensiled 
at three stages of growth. The feeding value of the silage and 
digostibiUty factors were determined for the three stages and 
are recorded in Bull. No. 253 of the same station. It was found 
that sunflowers require to be ensiled at a much earher stage 
of growth than maize, and they produced 50 per cent, more 
dry matter per acre than two fields of silage maize grown near- 
by. The amounts of ash, cnide fibre and fat were very much 
greater in the sunflower crop than in the. maize crop, but the 
latter gave a greater amount of nitrogen-free extract. 

Sabterranean Clover. — This clover. Trifolium subterraneum, 
is described in Journ. Dept. Agric. Victoria (1925, 23, 705). 
During the last twelve years it has been extensively planted 
on all classes of soil in dairying, cattle and sheep country of 
Victoria. It constitutes a most valuable fodder plant, and 
has proved an important means of effecting an improvement 
in the carrying capacity of pastures. Although an annual, 
it re-establishes itself very readily from seed, and is in effect 
a perennial when once introduced. On first-class land it tends 
to crowd out plants of higher fodder value and a longer period 
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of growth, such as v/hite Dutch clover and Alsike clover, and 
though it makes vigorous growth in the spring, it dies off 
completely in the summer, leaving bare pastures. It requires 
a rainfall of not loss than 20 in., and its proper sphere is 
in areas where better-class clovers are not permanent. It 
has given remarkable returns on the light soils of the Western 
District and elsewhere. 

Oils and Oil Seeds. 

Coconuts. — Of the copra exported from Fiji, about one- 
quarter is plantation grade, five-eighths South Sea grade and 
the remainder of an inferior grade. The Copra industry is 
exploited chiefly by men of small capital and by natives. 
One-third of the copra is produced on native plantations, 
the total area of which exceeds that owned by Europeans. 
The wastage is high and the quality low. It is strongly recom- 
mended that the industry should be run on co-opt'rative lines, 
the nuts being supplied to central factories where they would 
be convert<'d into copra. By this means the quality of the 
product would be improved and the growers would receive 
greater remuneration. Work has been started in connection 
with the control of the moth, Levuana iridescens, and informa- 
tion has been collected on the habits, prevalence, etc., of this 
pest and of allied species. It is hoped to introduce parasites 
from Java, chiefly tachinid parasites on Brachartom, as a 
means of controlling the ravages caused by this moth {Ann. 
Rep., Dept. Agric., Fiji, 192A, p. 1). 

The diseases of coconut palrns investigated by the 
mycologist, Fiji, during 1924 included thread blight [loc. cit. 
p. 13). This is a leaf disease and is characterised by 
the presence of a spreading whitish mycelium growing 
usually on the under surface of the leaf, on the midrib and 
adjacent parts of the leaflets. The mycelium is massed 
together in thread-like bundles and eats away the substance 
of the leaf with the result that the affected leaves die. This 
blight is probably due to a species of Corticium, The conditions 
under which coconut palms are grown make control methods 
rather futile. Any control method adopted would, however, 
be based on the collection and destruction of the diseased 
leaves and spraying with Bordeaux mixture or a lime-sulphur 
wash. 

Since 1898 the exports of copra from the Philippine Islands 
have increased from 15,111 tons to 203,858 tons in 1923, and 
the exports of coconut oil from nil in 1898 to S7,774 tons in 1923 
(I/.S.il., Dept. Comm., Bur. For. Dom. Comm., Trade Promotion 
Series No. 11, 1925). Up to 1913 France took over one-half 
of the copra exported, but since 1922 the greater portion hag 
gone to the United States. This diversion has been caused 
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partly by the effects of the war ; partly by the augmented 
demand in the United States for coconut oil and partly by a 
growing predominance of American ships in the carrying trade 
of the Philippine Islands. The production of copra in 1923 was 
362,563 tons. Three methods of drying copra are in use, aiJfl 
the quality and grade of the product depend on th(^ method 
employed. Sun-drying, which requires five days, yields copra 
of first quality, containing 9 per cent, of moisture. The 
weather conditions, however, are not suitable for this method 
of drying in most parts of the Islands. Drying in tapajans 
is therefore used. In this case the copra is dried by smoke and 
from five to twel>ie hours are required to complete the process 
(sec this Bulletin. 1925, 23, 65). Artificial drying is at present 
practised only in a few isolated cases, but additional factories 
are in course of construction. Tapajan-dried copra forms the 
bulk of the copra prepared. This variety is classed in four 
grades, depending on the percentage of moisture. The lowest 
grade, known as “ Manila corriente ” or “ current quality," 
contains 18 per cent, of moisture. Th**ii follow " Manila buen 
corriente " or " good quality " with 12 per cent., " semi- 
resacada " or " partly rcsacked " with 8 per cent., and the 
best grade, " rcsacada " or " resacked," with 6 per cent. 
" Corriente " and " hum corriente " are the most common 
grades. The only suii-dri<^d copra exported in any quantity is 
" Cebu sun-dried." • 

The coconut oil industry in the Philippine Islands is a very 
important one, these Islands exporting in 1922 as much as 
74 per cent, of the total expoi ts of coconut oil from the principal 
producing countries. The first modern mill for the manu- 
facture of this product was erected in 1906 in Manila, but three 
yc'ars later was unfortunately burned down. A new mill was 
erected in 1913 and by the end of 1918, 41 mills were operating. 
The fcdl in the price of the oil, caused by a decreased demand 
from the United States, when the war ended, was quickly 
followed by a boom in the trade. Early in 1920 this strong 
demand ceased. On account of the financial difficulties 
caused by the slump, the mills were re-organised and in many 
cases consolidated, three of the largest mills forming a combine 
which is controlled by British interests. The mills have been 
re-equipped and can now produce coconut oil as efficiently as 
is done in America and Europe. The copra is given a first 
pressing in expellers whereby the oil-content is reduced from 
64 to ^ per cent., and is then pressed in hydraulic presses to 
give a cake containing only 5 or 6 per cent, of oil. During 
the boom in the oil, solvent extraction was tried but was 
found to be unsuitable owing to the high price of the solvent, 
the lack of skilled labour, and the high loss of solvent by 
evaporation due to the climate. The bulk of the coconut oU 
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produced in the Philippine Islands goes to the United States. 
Of the 50,016 tons of coconut cake exp)orted in 1923, 31,927 tons 
went to the United States and 12,572 tons to Grermany. 


Oil-palm. — The only oil-palm plantations in Sierra Leone 
are at the Experimental Farm, Njala. With a vk w to the 
education of the natives and to show the advantages of 
modern methods of managing oil-palm estates, demonstration 
plots of cultivated wild palm stands have been inauguiated 
in some districts (Ann, Rep. Lands and For. Dept., Sierra Leone, 
1924, p. 14). Prehminary trials haw been majle with Gulley’s 
depericarper and nut-ciacking machine*, but, up to tho pres(*nt, 
the former machine h is not provt'd a complete suc'cess, probably 
owing to the inability to soften tlie pericarp suiiiciently. 
FurtluT trials with tlu depericarpe^r arc, however, being 
undcrtak(‘n. The nut-cracker has given fairly satisfactory 
results. 

An investigation of the diffc^rent vari(‘ties of oil-palm found 
in Sierra Leone has been started. So far, five distinct varieties 
have been recognised and botanical specimens forwarded to 
the Royal Botanic Gardens, Kew, for identification. The 
fruits of these five varieties have been examined. Kawei, 
the common type, with a thick shell, yielded 20 per cc'iit. of 
pericarp, containing 47-5 per cent, of oil ; Kpolei and Ht noi, 
both with tliin shells, yielded respectively 58 per cent, of 
pericarp containing 38-5 per cent, of oil, and 47 per cent, of 
pericarp containing 50-1 per cent, of oil. Tugboi has a sh(4l 
of a soft fibrous nature with little or no kernel. It yields 74 per 
cent, of pericarp, containing 36-5 per cent, of oil. Jackc^ye, 
another thick-shelled variety, has 22 per cent, of pericarp 
containing 39*7 per cent, of oil. This last-named palm oil is 
always distinguislied by the nativt^s from other kinds of palm 
oils and is never mixed with them. On examination it was 
found to darken considerably in colour on heating to 100^ C. 
Of the five varieties, Tugboi gives tlie highest yield of palm 
oil from the whole fruits. 


Essential Oils. 

Palmaiosa Oil. — According to BtilL Dept, de V Agno. et de la 
Piche, Seychelles, No. 6, Feb., 1926, plants and seeds of palma- 
rosa recently introduced into Seychelles have ^ven encouraging 
results. The variety of Cymbopogon Martini, Stapf, known as 
Motia,” produced much better results than the variety 
" Sofia," from which in India ginger-grass oil is derived, and 
the plants flourished best in localities where the ground was 
humid and fertile. A sample of the palmarosa oil from an 
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experimental distillation examined in London contained 93 per 
cent, of total geraniol, and thus compared very well with 
Indian palmarosa oil which, according to Parry, contains from 
78 to 92 per cent, of total geraniol. 


Camphor. — Laurus Camphora i.s stated to have existed in 
Algeria before* the French occupation, and isolated specimens 
of the tree grown for ornamental purposes are still found in 
various localities {La Parfumerie Moderne, 1926, 19, 4). The 
leave.s from some of these trees have furnished from 1*0 to 1*7 
per cent, of cai^phor. Experiments which have recently been 
conducted have shown that Algeria is well adapted to the 
cultivation of camphor, and it is con'-idcred that the trees 
would yield sufficient camphor to render production remunera- 
tive. The best results were obtained where the soil was light 
and alluvial. The trots appeared able to withstand snow 
and even frost, but suceeedt-d best at altitudes below 300 
metres with a north aspx-ct. 


' Peppermint Oil. — An instructivt brochure on the cultivation 
of Franco-Mitcham peppermint, by J. Ripert, has been published 
as Notice No. 22 (1926), of the Office nal. dcs Matieres prem. 
veg. pour la Drog. ct la Parfumerie, Paris. In a preface, M. Em. 
Perrot explains the present position and points out that for 
twenty years attempts have Ixen made in France to produce 
oil of tlu* quality of that of Mitcham peppermint, but without 
success. The conditions of soil and climate have been con- 
sidered unsuitablt', or the stock is supposed to degenerate. 
The subject is now being studied afresh by I’Office national 
des Matieres pre'miercs, and a number of roots have been 
brought over from England, some by aeroplane, and care- 
fully multiplied in Paris. By March, 1926, nearly 800,000 
roots had bec'n distributed to various stations in France, 
diffi'iing widely in latitude, altitude and composition of 
soil. It is thus hoped to discover a means of cultivating this 
valuable variety of peppermint in France on a large scale. 
The present publication has been written to encourage its 
general cultivation in that country. The author considers 
this to be a matter of national economic importance in view of 
the small amovrnt of peppermint now produced in France in 
comparison with the quantity consumed. In 1923, 45 tons of 
dried peppermint were imported into France in addition to 
considerable and unknown quantities of the peppermint 
essences. The author deals in a very comprehensive way with 
all aspects of the cultivation, and shows that the peppermint 
plant is easily grow-n with little expenditure, and furnishes 
good returns in any part of France and on all soils suitable 
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for ordinary crops. Recent returns from various districts in 
France show that the dried herb has yielded from 0*95 to 
5*5 per cent, of oil containing from 41*5 to 56*7 per cent, 
of total menthol. 

Eucal^tus Oil. — A rcvi^c'd edition ol the pamphlet on the 
Extraction of Eucalyptus Oil in tk' Field " by A. R. Penfold 
has been issued as Bull. No. 4 (1925) of the Tech, Educ. Branch, 
Technological Museum, Sydney. In order to collect and 
distil eucalyptus leaves in Now South Wales, it is necessary to 
obtain a special license from tht' Fonstry Commission, 
particulars of which art' given in this publication. The number 
of eucalyptus species which have bt t'u examined for oil is 
about 177, but only about 14 are at prt'sent of economic value ; 
plaies illustrating the knaves, buds and fruits of the more 
impoilaut of tlu'se species are given to assist prospi'ctive 
distillers. The author states, however, that as both the yield 
and quality of tlv' oil from a particular species are liable to 
considerable variation when obtained from different districts, 
it is advisable in addition to definite identification of the species, 
to have a trial distillation carried out on leaves and terminal 
branches of trees selected over a wide area. For those distilling 
in a small way there is no still more convimient and portable 
than that constructed from tlu usual 400 gallon ship's tank, 
costing at the present limc £5 to ^12 each ; it is said that about 
90 per cent, of the working stills in New South Wales consist 
of a pair of these tanks coupled togethc'r. The cost of erection 
of a pair of tanks is usually about £25 though it might cost 
up to about £40 or £50 in somewhat inaccessible places. 

The average lengths of time required for the distillation 
of some of the principal species are recorded. Descriptions 
are given of methods of concentiation and rectification for 
increasing the amount of cineole in oils used for medicinal 
purposes, and of piperitone in oil of E. dives; the latter suktance 
is in considerable demand for the manufacture of syntlKdic 
thymol and menthol. The species E. ciiriodora which yields 
an oil consisting almost entirely of citronellal, and E. 
Macarthuri furnishing an oil rich in gt*ranyl acetate and gi'ianiol 
are not found to any large extent in New South Wales. 


Fibres. 

Cotton. 

Cotton Seed Disinfection. — Cotton seed is liable to carry 
fungal spores and bacteria on the seed-coat and these are 
protected from the action of ordinary disinfectants by the 
covering of lint and fuzz. In 1911 it was suggested by Duggar 
of the Alabama Agricultural Experiment Station that sulphuric 
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acid might be used as a means of removing the fuzz from the 
sec'd and effecting the destruction of th(' spores and bacteria. 
Owing, howevcT, to the lack of a machine for mixing the acid 
with the seed, the treatment was slow, expt nsive and dangerous, 
and has thendore not been generally adopted. 

A machine has now been described by J. G. Brown and 
Frederick Gibson {Bull. No. 105, University of ^\rizona 
Agricultural Experiment Station, 1925) which removes the 
fuzz quickly, thoroughly and safely. The sulphuric acid 
tiratment thus applied ensures the surface sterilisation of the 
M‘ed, the hastening of germination, inen ased percentage of 
girmination, ca^e in handling the setd lor sowing, and a 
(ifalthier and more uniform stand. TIu cost of the treatment 
is discussed, and suggestions are made for operating the 
machine. 

Papua. — A short ai tide on the pink bo 11- worm by E. Ballard, 
R.A., F.E.S., the Australian Commomeealili Cotton Entomo- 
logist, has been issued in a pamphlet published by tlu‘ Home 
and Territories Departmtmt for circulation in Papua and 
Mandated T(‘rritorit‘s under Commonwcsalth control, and has 
been reprinted in Queensland Agric. Journ. (192G, 25, 23). 
The p(st occurs in the “diy belt" of Papua (50 miles cast 
and west of Port Moresby) <'tnd in Rabaul and its vicinity, 
and lias {aobably b('en introduced into this area since 1912. 
It is not known wluther the pink boll-worm is indigenous 
to the Western Districts of Papua or, if not, when it was 
introduc'd. 

The arth'le givt'S a brief account of the insect and indicates 
the nc'cessary precautions and control measures to b* taken 
to pn vent its multiplication and depndations. 

Queensland. — During recent efforts to develop the cotton- 
growing industry of Queensland, a numb( r of different varieties 
W( r( introduced, with the result that they be came mixed and 
hybridised and a very uneven crop was produced. With a 
view to the ultimate displacement of this mixed cotton by a 
uniform type', the Australian Cotton Growing Association in 
1921 imported a large supply of Durango cotton sc'ed. An 
account of the results obtained with this seed and of tests 
carried out with other varieties has been given by W. C. Wells, 
Cotton Specialist, in a " Report on the Cotton Breeding Opera- 
tions in Queensland " which has been published in the Queens- 
land Agric. Journ. (1926, 25, 31). It has been found that the 
Durango cotton gives as good or even better yields than the 
ordinary mixed cotton, and that the lint is of superior texture 
and staple and therefore of greater value. The Department 
of Agriculture have therefore dis1ributi,d large quantities of the 
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seed. It is not maintained that Durango is the most suitable 
t3^ for Queensland conditions, but at present it is the only 
variety of which any large amount of pure seed is available. 
Selection work is being carried out with this cotton and also 
with the varieties known as Acala, Lone Star, Wobbt^r 49, 
Delta-type Webber and Lightning Express, and the results 
hitherto obtained are recorded. The Department of Agriculture 
hope that the production of cotton in the State may eventually 
be restricted to one variety, special strains of which would be 
developed for each general area. In this way a uniform 
cotton would be produc(‘d throughout the Queensland cottcjii- 
growing areas to the great advantage of the industry as a 
whole. 

Further information on cotton expiTiments in Queensland 
will be found in a detailed report by G. Evans, M.A., C.I.E., 
which has appeared in the Queensland Agric. Journ. (1926, 
25, 133). This report deals with the work carried out cluring 
the 1924-25 season on the following Queensland Statc^ Farms : — 
(1) the Callide Cotton Res(‘arch Station at Biloela in the 
Callide Settlement ; (2) the Monal Crock Cotton Experimental 
Farm in the Upper Burnett ; and (3) the Gatton Agricultural 
College and High School, Owing to the newness of th(‘se 
stations and the unfavourable^ weather experienced during 
the season, many of the experiments gave inconclusiv(‘ results, 
but it has been considered that the publication of the rtiports 
may be of value to cotton grow(*rs in Queensland as a guide 
in their operations and as suggesting means of overcoming 
difficulties which may be encountered. 


Caloiropis proccra. 

The fibrous products obtainable Irom Calotropis procera 
and their investigation at the Imperial Institute have been 
referred to in several issues of this Bulletin (1905, 3, 221 ; 
1911, 9, 70; 1913, 11, 204; 1919, 17, 14). 

An interesting review of the variuiLs attempts which have 
been made to utilise these fibres and of investigations which 
have been carried out has been given by Antonio Ferrara in 
U Agricoltura Coloniale (1926, 20, 81). Information is supplied 
regirding the botanical characters, geographical distribution 
and uses of the plant, and a detailed account is given of the 
characters, properties, preparation and uses both of the seed- 
hairs (floss or silk-cotton) and the bast fibnj of the stem. From 
a study of the particulars available, the following conclusions 
are drawn. 

The seed-hairs of Calotropis procera can be used as a 
substitute for true kapok as a stuffing material for cushions’ 
etc. 


D3 



264 BULLETIN OF THE IMPERIAL INSTITUTE 

The stem fibre is difficult to obtain in the form of long, 
fine strands but is easily resolved into its ultimate fibres 
which are suitable for spinning and weaving, either alone 
or better in admixture with cotton. It is not possible to express 
a definite opinion regarding the character and quality of the 
textile materials obtainable until the results of technical and 
economic experience have beconit^ available. Assuming that 
satisfactory solutions are found to the problems of extracting 
the fibre from the stem and spinning and wt'aving it, cither 
alone or mixed with cotton, it is evident that if the fibre is 
to become the bjsis of an established textile industry it must 
be placed on ihv. market in sufficit'ntly large quantities and 
of as rc'gular and uniform a character as possiblt\ Tliis could 
not be ('ff('Ct(‘d by th(^ use of the wild plants alone (at least 
in the Italian Colonic s) and it would tluT* fore be necessary 
to obtain the fibre by ( iiltivation. Tlic‘ question of the adapta- 
bility of the plant to cultivation opt ns up a series of problems 
requiring investigation, and judgm^mt on the economic 
possibilities must therefore be suspenck'd until a systematic 
series of experiments has beem carried out. 

A bibliography of the subject is appe nded. 


Papcr-makmg Materials, 

Doum Palm (Hyphacne thebaica, Mart.). — An account of a 
detailed investigation of the wood and leaves of this palm, 
with particular reference to their suitability for paper-making, 
has been givcm by Prof. F. Heim de Balsac, in collaboration 
with M. Cercelet, J. Maheu, G. S. Dagand and R. Heim de 
Balsac, in Bull, de VAgence Gin, des Col, (1925, 18, 1038). 
The anatomical structure of the stem and leaf are fully described 
with the aid of (excellent diagrams, and the results of a micro- 
chemical study are given. 

Paper-making trials were made with the wood and with the 
leaf (including both petiole and lamina) of palms from the 
Goundam and Issa-ber districts of the French Soudan. 

The wood contained 11-09 per cent, of moisture ; on chemical 
examination it yielded 1 *21 per cent, of ash, 1*05 per cent, of 
fats and waxes, 48-80 per cent, of cellulose, and 48-94 per cent, 
of lignone (calculated on the dry material). The lamina 
contained 10-75 per cent, of moisture; it yielded 17-63 per 
cent, of ash, 0-76 per cent, of fats and waxes, 27-70 per cent, 
of cellulose, and 53-91 per cent, of Ugnonc (calculated on the 
dry material). 

On digestion with caustic soda under pressure, the wood 
furnished a dark brown pulp and the leaves (petiole and 
lamina) a pulp of a lighter tint ; both pulps bleached fairly 
easily but that from the wood somewhat less easily than that 
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from the leaves. The yield of bleached pulp from the wood 
amounted to 35 per cent, and that from the leaves to 27 per 
cent, (expressed in each case on the dry material). 

On microscopical examination, the pulp in each case was 
found to be composed of cylindrical, regularly tapering fibres, 
with a lumen of variable size. The fibres of the pulp from 
the wood vary in length from 0-8 to 1-5 mm., with an average 
of 1 mm., and have a diameter of 25-45 /i, with an average of 
30 II ; those of the leaf pulp range from 0*8 to 2 mm. in length, 
with an average of 1*5 mm., and in diameter from 10 to 
25 /*, with an average of 15 a*. The felting powers (diameter : 
length) are 0-03 and 0*012 respectively. 

The paper made from the pulp obtained from the wood 
was of inferior quality, whilst that from the leaves was of good 
quahty. The 5 deld m the latter case, however, was rather low. 

•‘Matsia” Grass {Sporobolus pyramidalis, Beauv.). — The 
authors of the study of the douin palm, referred to above, 
have also publislied an account of an investigation of the 
“ Matsia " grass of Madagascar (Bull, de V Agence Gdn. des Col. 
(1925, 18, 1244). This grass grows abundantly in the western 
parts of the island whcTc it often covers hundreds of hectares 
to the exclusion of all other vegetation. It occurs on lands 
which arc submerged during the rainy season and can be cut 
regularly every year after the water has subsided, the yield 
amounting to 10-15 tons of dry material per hectare. 

A detailed and well illustrated description of the anatomical 
structure of the stem of the grass is given together with the 
results of a micro-chemical study. 

The stems contained 9*52 per cent, of moisture ; on 
chemical analysis they yielded 6*43 per cent, of ash, 1 per cent, 
of fats and waxes, 45*31 per cent, of cellulose^, and 47*26 per 
cent, of lignonc' (calculated on the dry material). On digestion 
with caustic soda under pressure, th(‘ stems furnished a pale 
grey pulp which could be easily bleached. The yield of 
bleached pulp amounted to 29 per cent, (expressed on the dry 
material). On microscopical examination, the pulp was found 
to consist of fibres and a fairly large proportion of cellular 
tissue and fragments of vessels ; the fibres were fine, of cylindri- 
cal form, and had the following dimensions : Length, from 
0*5 to 4 mm., with an average of 2 mm. ; diameter, from 
Sf* to I2fi, but mostly about 5-6/*. The felting power (diameter : 
length) was 0*003. The pulp furnished a pa^T of good 
appearance, and of excellent strength and durability. 

These results indicate that the grass is capable of giving a 
pulp of good quality, but in rather low yield. It is suggested 
that a half-stuff could be prepared on the spot and thus reduce 
the cost of transport to a minimum. 
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Madagascar Palms. — The same workers have also studied 
two Madagascar palms, known as " Satrabe {Medemia nobilis, 
Hild. and W. Drude) and “ Satramira (Hyphaene Schatan, 
Boj.) and have published the results in Bull, de VA^ence Gin. 
des Col. (1926, 19 , 23). In each case, separate investigations 
w(Te made of the stem, petiole and lamina. 


Satrahe. — ^The following results were 

obtained 

on chemical 

analysis ; — 

Sttm 

Petiole 

Lamina 


per cent. 

pef cetti. 

per Lent. 

Moisturo .... 

7*84 

9-36 

9-05 

Abh (calculated on tlie dry 
material) 

5-30 

6-84 

7-00 

I'ats and waxc'^ (do ) 

1-00 

0-70 

0-64 

Cellulose (do ) . . . 

79-15 

75-40 

66*20 

Lignone (do.) 

14-55 

17-06 

26-16 


On digestion with caustic soda solution under pressure, 
the stem lurnislied a brown pulp and the p<‘ti()lc and lamina 
y('llowisli-grey pulps ; the pulps bh'ached easily and the 
yields of bleached pulp amounted to 31 per cent, from the 
stem, 26 per cent, from the petiole and 22 ptr cent, fiom the 
lamina (expressed in each case on the dry mat(irial). 

On microscopical examination, the pulp in each case was 
found to consist of fibn s with a small proportion of vessels and 
parenchyma. The stem fibrc‘S*Were spindle-shaped, longitudin- 
ally striated, and g( ne rally had a wide lumen ; those of the 
petiole were n‘guLir, taix^ring into flexible points, with a lumen 
of av(‘ing(‘ width; the fibres of the lamina were cylindrical, 
pointed and had a \wc'dk lumen. The fibres had the following 
dimensions : — 


I.ength 


f Jx’ange mm. . 

I AviTdgc mm. . 

Diameter/ ' 

\ Average fi 

Felting Power (diamctor/length) 


Si tin 

(»'8-l*4 

1-0 

25-50 

40 

0-04 


PrMolt 

0-8-2-5 

1-7 

10-20 

15 

0-009 


L imina 
0‘5-2-3 
1-5 
10-20 
15 

0-010 


Tiio pulp from the stem furnished a paper of inferior 
quality and could only be employed as a filler. The two parts 
of the leaf, on the other hand, gave papers of good quality and, 
in spite of the low yield, would be of definite interest for 
papt r-making. 


Satramira . — ^'fliis palm gave 

the 

following 

resul 

chemical analysis. 

Stem 

Petiole 

Lamina 


per cent 

per cent. 

per cent. 

Moisture .... 

8-19 

10-23 

9-42 

Ash (calculated on the dry 
material) 

5-83 

6-22 

6-43 

Fats and Waxes (do.) . 

1-10 

0-96 

0-72 

• Cellulose (do.) 

68-32 

70-08 

60-00 

Lignone (do.) 

24-75 

22-74 

32-85 
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On digestion with caustic soda solution under pressure, 
the stem furnished a greyish-pink pulp ; the petiole, a bright 
brown pulp ; and the lamina, a chestnut brown pulp ; the 
pulps bleached easily and the yields of bleached pulp were 
29 per cent, from the stem, 28 per cent, from the petiole, and 
22 per cent, from the lamina (expressed in each case on the 
dry material). 

On microscopical examination, the pulps were found to 
consist of fibres, together with fairly numerous accessory 
elements in those from the stem and petiole, and but few in tliat 
from the lamina. The fibres in all cases W('re cylindrical and 
pointed ; the lumen was wide in the stem filDn's and narrow in 
the fibres of the p('tiol(‘ and lamina. The fibn's had the 

SterT) Petiole L-ini’ni 

1 - 0 - 2-25 0 * 5 ~ 2‘0 1 - 0 - 3-5 

1-7 1-4 2-0 

20-35 10-20 10-20 

30 15 15 

0-018 0-011 0-008 

Each of the three parts of tlie palm gave a pulp wliich 

furnished paper of an average quality. 'Hie yield is ratlier 
low, especially in the case of the lamina, but the whole plant 
would be of interest as a raw material for pajier-making. 

Terap, Tutor and Bara B^ks. — The barks of the Terap 
(Arlocarpus Kunstleri, King), Tutor {Hibiscus macrophyllus, 
Roxb.) and Baru (Hibiscus floccosus, Mast.) are used by the 
natives of the Malay Peninsula as sources of serviceable fibrous 
material, and were at one time largely used in the construction 
of the walls of their dwellings. The Terap bark is still employed 
for making cordage and netting for fishing, and when beaten 
out is sometimes used as a cloth. An account of a clK'mical 
examination of the fibre from these barks has been given by 
R. O. Bishop in the Malayan Agric. Journ, (1925, 13 , No. 12, 
376), 

It has been found that the Tutor and Bam fibres are 
composed of ultimate fibres of an average length of about 
3*3 mm. ; they are very similar in both chemical and micro- 
scopical characters and appear to be suitable for making a 
paper of good quality. 

The Terap bark fibre is similar to the Tutor and Baru fibres 
in chemical composition and behaviour but has much longer 
ultimate fibres (average length, 18 mm.). In this respect the 
fibre is comparable with hemp and might perhaps be xised for 
the same purposes. 

Water-Hyacinth. — The water-hyacinth (Eichhornia eras- 
sipes) is a troublesome weed in many tropical countries and 
sometimes occurs in such abundance as to block the water-ways 


following dimension^ : — 

_ f Range mm . 

'png A y\^vcrage mm. . 

lhamc*ter*s 

\Avt-rage /i 

Felting Power (dianictui /length) 
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and impede navigation. An investigation has recently been 
made by L. Vidal and M. Aribert with a view to determine 
whether the plant would be of value as a raw material for the 
manufacture of paper, and their results are recorded in 
U Agronomic Coloniale (1925, 13, 252). 

The work was carried out with a consignment of leaves from 
Indo-China where the plant is known as Luc-Binh.'* It 
contained 5 per cent, of moisture, and 32 per cent, of cellulose 
(calculated on the dry material) and furnished 5 per cent, 
of ash. 

The pulp obtained by digestion with caustic soda solution 
is composed of fibres 2-3 mm. long and 12-30/i in diameter ; 
the fibres appear under the microscope as flat, transparent 
ribbons with thin walls. 

Pulping trials were carried out with Ume and also with 
caustic soda, but the results were by no means encouraging. 
By means of the lime process a yield of 35 per cent, of pulp 
was obtained which could not be bleached. On digestion with 
caustic soda the leaves furnished 27 per cent, of pulp which 
could only be bleached with difficulty ; mon over, the paper 
obtained from the pulp is lacking in strength and of somewhat 
inferior quality. 

The results show that it is possible by mians of the lime 
process to obtain a brown wrapping paper of fair quality, but 
the yield is only about one-half of that given by straw. The 
material could be used in conjunction with straw, but it is 
considered that it would be unwise to establish a factory 
specially for this purpose. It is practically impossible to 
obtain a white paper from the soda-pulp and the treatment 
6l the plant by the soda process would not be remunerative 
owing to the small yield obtainabh' and the poor quality of the 
product. The article is illustrated with specimens of paper 
prepared from pulp obtained by both processes. 

Rubber. 

Longevity of Hevea Trees. — ^The opinion was expressed 
recently in the Straits Times that a considerable proportion 
of the rubber trees in Malaya are now past their prime, which 
was regarded as from 12 to 15 years. F. G. Spring in The 
Planter {Malaya) (1926, 6 , 236) points out that the experience 
of the Department of Agriculture does not bear this out, and 
is, in fact, directly contrary on estates where the rubber is 
grown under good environmental conditions. He states that 
observations on the longevity of Hevea brasiliensis are being 
recorded and yields are being noted of trees in the neighbour- 
hood of 30 years of age. The results, up to date, indicate that 
when decreasing yields per acre are found, the true cause lies, 
not in the age of the trees, but in bad environmental conditions. 
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brought about by a number of causes such as soil erosion, 
severity and quality of tapping, bad soil moisture conditions, 
impoverished soils, and disease. It is known that under wild 
conditions in Brazil, trees of great size and age continue to 
give large yields, but various factors may have an influence 
on the longevity of the tree when grown under plantation 
conditions in the East. Undoubtedly disease is one of the chief 
factors to be reckoned with, and on areas which have to be 
continually thinned out on this account there may come a 
time when the number of trees to the acre is so small that 
replanting is necessary. The question of bark renewal in old 
trees is also one of importance. To sum up, Mr. Spring 
considers that the plantation industry is not sufficiently old 
to (mable one to say what the life of Hev(ja may be, or even to 
state, with any degree of accuracy, the period over which a 
field of rubber trees will continue to yield a supply of latex 
sufficient to make it a paying proposition. 


Yield from Bud-Grafted Hevea. — Comparalivt* n^cords of 
yields from budded and non-butlded trees on Kajang and 
Sungei Reko Estates, Malaya, are given by F. G. Spring in 
Malayan Agric, Journ, (1926, 14, 25). The mother trees, from 
which the buds wen* taken, were 13 years old and had given 
very high yields for a numbxT of years. The budd('d trees 
were approximately four yi‘ars old, from the time of cutting 
back the seedlings, and the controls (unbudded) were about 
five years old. The average girth of the latter was slightly 
above that of the budded tr(‘es. The trees were tapped during 
December 1925 and January 1926, and the results show 
remarkably higher figures in the case of the budded trees. 
From one set of 17 budded trees tapped on five occasions 
the average yield of dry rubber per tree per tapping was 16-3 
grams ; from another set of 15 trees the average yield was 19*9 
grams. From the 15 control trees the average yield was only 
5*8 grams. It is recognised that the records are not on a 
sufficiently large scale to warrant any definite conclusion and 
further readings are to be taken. . 

Control of Wet-Root Rot Disease of Hevea.— An account 
of experiments conducted in Malaya on the control of wet-root 
rot disease is^ven by A. Sharpies in Malayan Agric. Journ, 
(1926, 14 , 32). This disease, which is attributed to Fomes 
pseudoferreus, is one of the most serious diseases on mature 
rubber trees in Malaya. The method of spread appears to 
be by “ root-contact,” and since no mature fructifications have 
so far been found in the country, infection by spores cannot 
be of much significance. The usual method of preventing tfie 
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spread of root diseases, by means of isolation trenches, is 
apparently useless in the case of wet-root rot, and the treatment 
hitherto adopted in the case of heavy infection has been to 
isolate the wliole of the infected area from the healthy parts 
of the estate by a continuous trench, without attempting to 
save individual trees by connecting trenches. The disease 
commences at the tips of the lateral branches and spreads 
towards the trunk. The method of control described consists 
of cutting out badly diseased trees, and in the case of all 
others, tracing out those lateral roots which occur within nine 
inches of the surface and severing any portion found to be 
attacked. (Investigation showed that the dis(*ase is confined 
to lateral roots growing in the uppermost nin(‘ inches of soil.) 
By cutting out diseased njots in this way valuable trees can 
be saved, even though already infected. On one estate 753 
trees were examined over a period of five months. Of these, 
356 were found to be healthy ; in 185 cases the trees were 
treated by severance of the lateral roots and 212 were badly 
diseased and were cut out. A total of ajjproximately $2,250 
was spent on this work, but in view of the fact that 185 trees 
were saved, which otherwise might in time have, been ruinc'd 
and hav<' formed a centre of infection for healthy trees, it is 
consideri'd that tlu- method is one' which is worth adopting. 
It Is eniphasi'-( d, however, tliat the method is only likely to be 
economically souml if tli(^ disea'5' is tackled in the earlier stagi 


Wild Guttas and Rubber of South-Eastern Borneo— -In 

Ti’dona (1926, 19, 1). E. van dcr Laan and L. van Meurs give 
a list of tlic wild gutt.i and rubber-yiidding plants occurring in 
the Soutli-( astern I’lavinee of Dutch Borneo, including the 
various native names under which the products are known, 
and the botanical sources where these have been determined. 
The pioducts include " Gcta merah,” furnislied by forms of 
Palaquium Gutla, Burck., and by Payena I.ccni, Kurz ; " Han- 
kang,” derived from species of Palaquium, including P. leio- 
carpum, Boerh, and P. querci/olium, Burck. ; “ Katiau,” 

produced by Ganua (Hassid) Moileyana Pierre, var. latifolia, 
H. J. lorm ; jeleutong from Dyera laxiflora, Hook, f., D, Lowii, 
Hook, f., and Alsionia sp. ; and various nibbers from species of 
Willughbcia, Ficus, and Ariocarpus. In the case of jeleutong, 
hankang and katiau, an account is given of the methods of 
tapping the trees and coagulating the latex, together with a 
description of the guttas ami figures of exports and prices. 
The quantities exported from the South-eastern Province in 
1924 were as follows -.--Jeleutong 1,776 metric tons, hankang 
1.212 metric tons, katiau 899 metric tons. The material is 
consigned chiefly to the United States and Singapore. From 
ah estimate of the existing forest resouices, the authors conclude 
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that the present production is far below the possible maximum, 
and consider that there is no necessity to enforce protecting 
regulations or to have recourse to cultivation. 

Further particulars regarding katiau are given in an article 
by C. N. J. Delmaar in Tectona (1926, 19, 142). 

Tobacco. 

Ceylon. — The Year Book of the Dept, Agric., Ceylon, 1926 
(p. 24), contains a report on the progresj> of White Bui ley 
tobacco cultivation in the Jaffna Peninsula, with special 
reference to the seasons 1923-24 and 1924-25. 

In 1920 a scheme was initiated by which the Department 
of Agriculture purchased from the native cultivators tobacco 
of the White Bui ley variety grown in tlie Jaffna Peninsula 
from seed and seedling'^ distributed by the Department. At 
first the Department undertook to purcliasc the crop, up to a 
limit of 20,000 phints, at rates of from 8 to 20 cents per plant. 
The plants so purchased were cured in the Experiment Station 
curing sheds and the tobacco subsequently packed into wooden 
boxes and shipped to London for sale. In 1924, as the cultiva- 
tion had increased and the growers had become experienced 
in the curing of this class of tobacco, the more satisfactory 
system was adopted of purchasing the tobacco as cured leaf at 
rates of from 75 cents to 90 c«nts per lb. A new method of 
packing was tried in 1925, the leaf being put up in bales of 
220 lb. each, tightly wrapped in palmyra mats and corded, 
instead of being pressed into wooden boxes. The total number 
of cultivators rose from 2 in 1920 to 224 in 1925, the area 
under cultivation in the latter year being 32 acres. The yield 
of cured tobacco was 169 lb. in 1920 and 14,131 lb. in 1925. 
During the last two seasons there was a slight loss on the sale 
of the tobacco in London, but this is attributed in the main 
to the unfavourable rate of exchange. The selling price in 
London was Is. Id. per lb. in 1924 and Is. Sd, to Is. Id. per lb. 
in 1925. 

Southern Rhodesia. — E. M. Matthews, the newly appointed 
Tobacco Adviser in Southern Rhodesia, contributes an artic le 
on the tobacco industry in that Colony to the Rhod. Agric. 
Journ. (1926, 23, 253). He comes from one of the principal 
tobacco-producing centres of Virginia, and in his opinion 
the Rhodesian product compares favourably with the world- 
famous '‘Virginia '' tobacco; in fact, he sees no difference 
in the quality of the two products from the standpoint of 
either the market or the consumer. Of the three principal 
types grown in Rhodesia, viz. flue-cured, fire-cured and Turkish, 
the first-named is at present by far the most important. There 
are, however, soils in the Colony which should be very suitable 
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for the production of fire-cured tobacco and with a fairly 
promising export market for this product it is believed that it 
will become of much greater importance in the future. Large 
areas of cheap land with suitable soils and cheap labour are 
available, and Mr. Matthews considers that there is no reason 
why the present Rhodesian production of about three million 
pounds annually, should not be increased five to tenfold. The 
greatest handicaps e.xpcrienced in tobacco growing in Southern 
Rhodesia are the uncertainty and irregularity of the seasons, 
with respect to rainfall in particular, and the increasing shortage 
of fuel in some areas. In addition, diseases such as wild-fire 
and angular-spot bave caused damage in the past, but com- 
peting countries also suffer in this respect, the loss from these 
two diseases, for example, in the State of Virginia alone in 
1920, being estimated at between one and two million pounds 
sterling. Of the difficulties mentioned, all but the first-named 
can be eliminated. Afforestation with suitable trees where 
timber is scarce will remedy the fuel shortage, and by using 
every precaulion, such as proper crop rotation, seed selection, 
seed treatment, and sterilisation of seed bed and seed cover 
to prevent the spread of bacterial diseases, their damage may 
be almost eliminated. 

The same issue of the Journal also contains an article 
giving full practical dir('ction« /or the harvesting and curing 
of Virginia tobacco (p. 205), and another on tobacco mosaic 
disease in S(iutlu'rn Rhodesia, with special reference to the 
possibility of breeding resistant varietic.^ (p. 248) . 

Union of Sonth Africa. — According to the report of the 
Acting Chief of the Tobacco and Cotton Division of the Union 
Department of Agriculture for 1924-5 {Journ. Dept. Agric., 
Un. S. Aft., 1925, 11, 558), the production of tobacco in South 
Africa in 1923-4 was approximately 11,750,000 lb., which 
shows a decline from the previous year. The spring of 1923 
was at first very dry and it was difficult to obtain good stands ; 
in many cases the lands had to be replanted three times. Dur- 
ing the curing season, continuous rains caused a large percentage 
of the leaf to be dark and of low grade. The 1924-5 crop, 
although having suffered from heavy rains, was of better 
quality. The Turkish tobacco crop suffered heavily from 
damage by wild-fire ^isease and consequently the quality 
was not up to the usual standard. Owing to the spread of 
this disease a pathologist of the Division of Botany has been 
appointed specially to investigate the problem, particularly 
in relation to the life of the bacterium in the winter, the method 
of infection in spring and possible control measures. The 
transmission of infection by the seed and the question of seed 
treatment are also under consideration. 
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Gums and Resins. 

Natural Varnishes of Indo-China. — An interesting article 
on this subject has appeared in Bull, ticonomique de V Indochina 
(1925, 28 , 475). Tonkin lacquer is derived from Rhus snccedana 
Linn., var. Dumontieri, Pierre, a tree normally 8 to 10 metres 
high, but which when under cultivation and frequently tapped 
attains the height of only 3 to 4 metres. No great care is 
exercised in the cultivation of this tree which is propagated 
from seed. The young plants are given a dressing of buffalo 
manure for the first three years. They then begin to be 
productive and continue to yield latex until the sixth or seventh 
year, and are then cut down. In the fifth year a new planta- 
tion is generally sown to prevent any break in the production . 
The trees are stated to be free from attack by insects and 
diseases. They are tapped mostly by women and children 
at intervals of 2 to 5 days all the yearround, rainy weather being 
avoided. Comuienciug at the base of the tmnk large 
V-shaped incisions are made in the bark, which half or three- 
quarters encircle the trunk. Mussel shells are employed to 
catch the exuding latex. The incisions which arc made in 
the early morning must be shaded from bright sunlight as 
this induces oxidation. In the region of Thanh-ba, a tree is 
estimated to yield about 600 grams annually, or approximately 
1,800 kilos, per hectare of 3,<X)0 trees. The latex is stored 
for a year or more in special baskets and is protected from 
light and air. The lacquer then separates into four or five 
well recognised layers differing in quality chiefly according 
to the amount of water present. The most valuable portion 
is the surface layer which is almost free from water and has the 
colour of caf^-au-lait. The next two layers constitute the 
bulk of the marketable lacquer. These contain respectively 
15 to 25, and 40 to 45 per cent, of water. 

The properties of Tonkin lacquer resemble those of the 
Japanese lacquer, Rhus vernici/cm, DC. While asserting 
the superiority of their own lacquer for works of art, Japanese 
chemists consider Tonkin lacquer excels all paints for ships' 
hulls, and has the additional advantage of resisting incrustation 
with barnacles. It is said, moreover, that paper, cloth, or 
leather coated with this lacquer can be folded and refolded 
without cracking the film. Although Tonkin lacquer was 
practically unknown in France before the war, it is said to 
have been used there for aeroplane propellers during the war 
in preference to all other varnishes. 

Owing to the fact that this lacquer is not classed separately 
in the trade returns it is not possible to give accurate figures for 
the annual amount produced and exported. It may be roughly 
estimated at 600 tons, a third of which is used in the Colony itself, 
and the remainder divided equally between China and Japan.’ 
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The price of Tonkin lacquer during recent years has varied 
considerably ; at the end of 1924 it ranged from about £13 8s. 
to £31 10s. per cwt. according to the amount of water present. 

Cambodia lacquer is chiefly derived from Melanorrhoea 
laccifera, Pierre, and M. usitaia, Wall, trees 15 to 20 metres 
high. The sap is collected in bamboo tubes placed underneath 
incisions made in the bark. Cambodia lacquer is used to some 
extent locally as a varnish but does not appear to be exported. 
It is stated to be inferior to Tonkin lacquer and to furnish a 
less lustrous coat ; its properties, ho\\ ever, have not been 
thoroughly investigated. 

Copal. — As the result of throwing open for tapping, reserves 
and restricted areas in Sierra Leone, 68,203 lb. of copal resin, 
valued at £4,382, were exported in 1924. This is an increase 
of 17,055 lb. over the amount exported in 1920 when tapping 
was last permitted. The yield of resin has increased as a 
result of the measures taken to prot('ct the trees against the 
uncontrolled and destructive tapping formerly practised 
{Ann. Rep. Lands and For. Dept., Siena Leone, 1924). 


Forestry and Timbers. 

Burma Forests and Forest Resources. — In an account of 
the growth of the present forestry ojganisation in Burma and 
its methods of management and woiking {Empire Forestry 
Journal, 1925, 4 , 251), A. H. M. Banington, Conscrv’ator of 
horestb, Burma, briefly de.scribcs the types of forest occurring 
in the country and refers to the princij)al commercial spot ies 
of each. An almost pure forest of sundri {Hcritiera fonies) 
occurs in the tidal swamps, while the usual type of evergreen 
forest is characterised by diptcrocarps with species of Diptero- 
carpas, Hopea. Parashorea, Anisoptera and Shorea in the 
overwood. In the moist forest the predominant tree is pyinka do 
{Xylia dolabriformis) , with which are associated Homalnm 
tomentosum, Cmelina arborea, Schlcichera trijuga, and various 
Leguminosae. The teak forest is by far the most important 
of the country, its general distribution being determined by 
rainfall (40-80 inches), elevation (up to 3,000 ft.) and soil. 
The forest growth is usually associated with pyinkaclo and 
Bambusa polymorpha, but other species also occur. In the 
dry forest the most important type is pure in or eng {Dipiero- 
carpus tuberculatus). The author states that the quality of 
the forest and even the distribution of species has been greatly 
modified by the practice of shifting cultivation. The clearings 
made for rice cultivation if quickly abandoned become covered 
with fire-hardy species (including teak), but if the clearings are 
repeated at short intervals (5. 10 or 15 years) the tendency 



ABSTRACTS OF RECENT LITERATURE 


275 


is for tree species to give place to bamboos. The largest 
bamboo " brake is composed of Melocanna bambusoides and 
is probably 10,000 square miles in extent. 

As a preliminary to the stock-mapping by aeroplane of the 
forests of the Tavoy and Mergui Districts of Burma (i.e. the 
South Tenasserim Forest Division) a ground inspection of 
some of these forests was carried out by Mr. C. W. Scott and 
Mr. C. R. Robbins of the Indian Forest Service, and these 
otlicers' reports have been printed as Burma Forest Bulletin 
No, 14, Silvicultural Series No. 10, 1925. 

The chief areas inspected by Mr. Scott were parts of the 
Heinze Kaleinaung reserves and adjoining forest, of the drainages 
of the Little Tenasserim river, Ngawun cliaiing and Lenya river, 
and of the coastal drainage east and south of Bokpyin. The 
forests inspected are classified by him into a number of ty[)cs. 
Considered as a practical source of supply of timber, the 
riverine forest of the Ngawun valley is the most promising of 
the areas visited, the timbers chiefly noted in this area being 
pyinma (Lagerstroemia Flos-rcginae), thitka {Pentace burmanica), 
kanyin {Dipterocarpus spp.}, tagu [Litsaea sp.), and thingan 
{Ho pea spp.). Parts of the heavy evergreen type of forest 
bordering upon the Tenasserim river and .some of its tribulirics 
are also worth investigating fiom the point of view of timber 
supplies. The principal timbers likely to be obtainable in that 
area are stated to be kanyin, gangaw {Mesua ferrea), thitka, 
pyinma, thingan and tagu. 

Bamboo is plentiful in the Lenya valley and in the valleys 
of the Big and Little Tenasserim rivers, and its possibilities 
as a source of paper pulp are worth considering ; limestone 
is available in the Ngawun valley. 

Among Tenasserim timbers the best market in England is 
for thitka. Kanyin has a limited market in Rangoon, which 
should be developed in view of the large quantities present in 
the forests. It should also be possible to find markets for 
thingan and ppnma, both of which are very fine timbers, as 
well as for gangaw which is abundant in Mergui and is well 
known in India. In considering the possibility of exploiting 
the resources of these forests on any considerable scale it must 
be borne in mind that most of the labour would have to be 
introduced from outside, and that malaria is bad in many 
places. 

Mr. Robbins's investigations, which were more rapidly and 
less thoroughly carried out than those of Mr. Scott, included 
forests in the vicinity of the Big and Little Tenasserim rivers 
and the Thagyet chaung, and others neighbouring the Pakchan 
river. In both these areas the hill evergreen type of forest is 
the most important. The first of the two areas was not regarded 
as promising commercially ; no single speci^^s is especially 
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common but several would have to be worked, those indicated 
being gangaw, kanpn, thitka, kaunghmu (Parashorea stellata ?), 
and thingan. In the hill evergreen forests of the second area 
visited the most prominent species is gangaw, and the opinion 
is cxpiessed that the forests could be made commercially 
payable if a good market were found for this timber. 

Forestry in Victoria. — In the Sixth Annual Report (1924-25) 
of the Forests Commission of Victoria, attention is drawn 
to the growing public interest in the forest problems of that 
State. The most important evidence of such interest was the 
Parliamentary sanction of a Forest Loan of ;^500,000, to be 
expended over a period of five years, for the systematic develop- 
ment, improvement, conservation and establishment of forests, 
both of indigenous hardwoods and of introduced softwood 
species. A further important event was the addition to the 
permanent forests of the State of an area oi some 179,000 acres 
of lands along the River Murray. These lands, which are 
unsuited for settlement on account of their periodical inundation, 
are timbered with red gum {Eucalyptus rosfratu) and black box 
{E. bicolor) and are regarded as an invaluable reserve of high- 
grade timber and fuel for the north-west area of Victoria. The 
Commission is adopting a policy of planting exotic softwoods 
in view of the absence of softwood forests in the State and the 
suitability of considerable ar«as of waste land for laising 
certain softwood species. So far experience shows that Pinus 
insignis is admirably adapted to local conditions of soil and 
climate, and is a rapid grower. Where conditions permit, 
species ^delding timber of greater intrinsic value are being 
grown, but suitable areas are comparatively limited. It is 
higlily satisfactory, therefore, that over large districts of land 
which is among the poorest in the State it is possible to grow 
Pinus insignis, which yields a timber eminently serviceable for 
a variety of purposes even though not regarded as a timber of 
the first class. 

Timbers in Netherlands Indies. — Mededeelingen van het 
Proefstation voor het Boschwezen, No. 11, Ueel I, (1925) issued 
by the Departement van Landbouw, Nijverheid en Handel in 
Nederlandsch-Indig, and entitled “ Belangrijke Houtsoorten 
van Nederlandsch-Indie,” is the first of a series of publications 
intended to present useful information regarding the woods of 
the Netherlands Indies in a form suitable for timber merchants, 
timber users, forestry officers, etc. It gives the systematic, 
native, and trade names, anatomical and other characteristics, 
physical and mechanical properties, uses, etc., of a large 
number of woods. An accompanying Platenatlas contains 60 
photo-micrographs of sections of woods dealt with in the 
main publication. 
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No. 12 of the same Mededeelingen (1925), entitled “ Kul- 
tuurproeven met Industrie-, Konstruktie-,en Luxe-houtsoorten,'" 
contains the results of sylvicultural experiments and observa- 
tions on a number of timber trees in the Netherlands Indies. 

A Teak Disease. — In Tectona (1926, 19, 31), T. Altona gives 
an account of the damage to teak in Java caused by the fungus 
Corticium javanicum, Zimm. (C. salmonicolor, B. et Br.), 
known locally as djamoer-oepas, and familiar as the cause of 
the pink disease of rubber. In West and Central Java 
teak plantations were found in which 15 per cent, to 20 per cent, 
of the trees were attacked by the disease, and unfavourable 
conditions are known to result in more than twice this per- 
centage of cases. In ordinary circumstances the effects of the 
disease are limited to the formation of holes or fissures in the 
bark, which in most cases disappear later without causing 
permanent injury to the tree. Only in special conditions does 
the fungus cause the dying back of branches or stems. The 
disease occurs in both old and young plantations and appears 
to be commonly associated with hollow trees, 73 per cent, 
of diseased trees included in one enumeration being hollow. 
As preventive measures it is suggested that teak should not 
be planted with other species susceptible to the disease, and 
that the trees should be planted at comparatively wide distances 
and thinned early. Removal infected trees appears to be 
the only way of repressing the disease. 

Kiln Drying of Timber. — ^Therc has recently been received 
a copy of a report of a course of ten lectures on the kiln drying 
of timber delivered in Melbourne by Harry D. Tiemann under 
the auspices of the Victorian horests Commission in 1921 and 
1922. It is unnecessary to emphasise the value of an account 
of this important subject by so distinguished an expert, and it 
will be sufficient to recommend this publication as affording 
an admirable statement in non-technical language of the 
position of kiln drying at the time mentioned. In addition to 
a discussion of fundamental subjects in the introductory 
lectures, the ground covered during the course comprised an 
account of the construction and action of the chief types of 
kiln, the instruments employed in working them, and the 
methods adopted in practice in drying timber for commercial 
purp)oses. The treatment of these technical subjects is both 
interesting and highly instructive, and the record of replies 
to questions put to the lecturer is a valuable feature. The 
concluding lecture is devoted to a comparison of forestry 
conditions in Victoria and the United States and includes a 
short account of the organisation and working of the fire 
prevention patrols in America. The report is illustrated with 
a number of diagrams including a typical “ humidity diagram.’** 
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Attacks of Boring Beetles on Australian Timbers.— Some 
observations relating to the attacks of the boring beetles Lyctus 
and Anobium on Victorian indigenous timbers, made by the 
Technological Museum, Melbourne, are recorded in the Austra- 
lian Forestry Journal (1925, 8 , 319). The beetles concerned 
are stated to be Lyctus briinneus, another species of Lyctus and 
Anobium punctatum, but in view of confusion in nomenclature 
they are referred to by their generic names only. Deductions 
as to the attacks on different timbers were made from observa- 
tions of borings, though it was not always possible to be certain 
whether Lyctus or Anobium had been responsible, and in 
some cases both» appeared to have been at work. 

With nearly all the species of timber observed, the attacks 
of both insects were found to be confined to sapwood and 
unsound wood. It has been reported that some commercial 
Victorian timbers have shown signs of attack in the heartwood, 
but tlie present observations do not confirm this as being of 
general occurrence so far as the two insects under consideration 
are concerned. The report is attributed to the absence, in 
some cases, of clear distinction between heartwood and sap- 
wood, or to the heartwood of a plank having been slightly 
bored by insects working in a piece of infected timber in close 
contact witli it, or to the work of an adult beetle in finding an 
exit from infected timber. In some cases observed, holes in 
heartwood were found to be due ti^ other kinds of beetle which 
bore indiscriminately through heartwood and sapwood before 
tlie wood is dry. 

It would appear that LyctUb commonly starts working in 
timber very soon after it is cut, whereas Anobium does not 
attack till later. This may be duo to the necessity for the 
sa])wood to undergo certain chemical changes before it becomes 
attractive to the latter beetle, or to that insect's greater 
preference for dark places, where the timber is less likely to be 
found till some time after it has been sawn or manufactured. 

There are indications that the attacks of Lyctus tend 
to become less with the increasing age of the timber, but 
the beetle was found at work in timber not less than 40 years 
old, and Anobium was observed in sapwood over 50 years old, 
so that for practical purposes the age of the wood cannot be 
regarded as conferring upon it any immunity. The age of the 
tree from which the timber is cut, however, is of influence, 
timber taken from old and sound trees being less readily 
attacked than that cut from young trees of the same kind. 

Observations are recorded as to the relative extents to 
which different timbers are liable to attack, but it is pointed 
out that in view of the various factors of uncertainty noted 
above, any such deductions may later require revision. 
'Furthermore, great caution is necessary in declaring any 
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particular timber to be actually immune, since it has been 
found that one pieceof timber may show no signs of attack whilst 
another piece of the same species, in close proximity, may be 
badly affected. 

For particulars regarding all the timbers examined, reference 
must be made to the original. It may, however, be noted 
here that timbers of the genus Callitris (cypress pines) appeared 
to be entirely immune from attack. Avicennia officinalis 
(white mangrove) was free from infection, as were also 
Phebalium Billardieri {Eriostemon squameus), Exocarpus 
cupressiformis (native cherry), Piltosporiim undiilafmn, P. 
hicolor, species of Leptospermum, Melaleuca ericifolia, and M. 
squarrosa. Other timbers examined were attacked to a greater 
or less degree, Nothofaqus {Fagus) Cumiinghamii being amongst 
those found to be particularly susceptible. The Eucalypts 
are regarded generally as l)eing all more or less susceptible, 
observations indicating that in the case of this genus the 
attacking beetle is for tne most part Lyctus, though in the case 
of other woods Aaobium appears to be generally the greater 
offender. 
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NOTICES OF RECENT UTEBATUBE. 

India, By Sir Valentine Chirol. The Modern World : 
A Survey of Historical Forces. Volume V. Pp. 352, 8| X 5|. 
(London : Ernest Benn, Limited, 1926.) Price 15s. 

The present volume is the fifth to appear in Messrs. Benn's 
series The Modern World and is undoubtedly among the most 
important. Sir Valentine Chirors high standing as an authority 
on Indian affairs gives special weight to this treatise, in which 
he surveys the chief political and social movements which have 
characterised India in recent times and discusses their bearing 
on the welfare of the country and of the British En\pire as a whole. 
All students of current Indian politics should read the book. 

Western Australia : An Official Handbook for the 
Information of Commercial Men, Migrants, and Tourists. 
Compiled under the authority of the Government of Western 
Australia. Pp. 264, 9^ x 7|. (Perth : Government Printer, 
1925.) 

An admirable production, full of useful information on tlie 
immense territory administered by the Government at Perth, 
and of great utility to intending emigrants and all others 
interested in the development or commerce of the State. The 
subject-matter is well arranged, and the volume contains a 
large number of photographic ilkistrations as well as several 
maps, diagrams and coloured plates. 

The South and East African Year Book and Guide. 
Edited annually by A. Samler Brown, F.R.M.S., and G. Gordon 
Brown, F.R.G.S., for the Union-Castle Mail Steamship Company, 
Limited. 1926 Edition. Pp. li -b 923, X 5, with Atlas 
and Diagrams. (London : Sampson Low, Marston and Co., 
Ltd., 1926.) Price 5s. 

This is the thirty-second issue of a very practical, well- 
written and comprehensive work of reference, full of admirably 
arranged information on the countries with which it deals. 
As is to be expected the Union of South Africa occupies a 
specially prominent place, but other countries (including the 
Island of Mauritius) are well described. The book furnishes a 
mass of useful details, of interest to travellers (on business or 
pleasure) and to all concerned with the trade and development 
of the vast region in question. 

Kaffee. By Prof. Dr. Albrecht Zimmermann. Bangerts 
Auslandbiicherei, Bd. 27. Reihe : Wohltmann-Biicher Mono- 
graphien zur Landwirtschaft warmer Lander, Band 4. Pp. 
vii -f 204, 7i X 5. (Hamburg : Deutscher Auslandverlag 
Walter Bangert, 1926.) Price RM.5. 

The author of this useful monograph has resided in the 
tropics for twenty-three years, during which be has had 
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considerable experience of coffee growing, and is therefore well 
qualified to deal with the subject. The book has been written 
very concisely but nevertheless the whole subject is well 
covered. After describing the botanical characters of the 
different varieties and hybrids of coffee which are grown for 
the world's markets, the work gives an account of the biology 
of the coffee tree, the methods of planting and cultivating 
coffee estates, the diseases and pests by which the tree is 
liable to be attacked, the harvesting of the crop and its pre- 
paration for the market, the composition of the berries, the 
grading of the product, and the market prices obtainable. 
A short list of the more important publications dealing with 
coffee is appended. 

East AFRiCi^N Pasture Plants. I. East African 
Grasses. Pp. 56, x 6. (London : The Crown Agents for 
the Colonies, 1926.) Price 2s. 6d. 

This useful publication is the outcome of a suggestion 
made by Dr. E. Montgomery, Veterinary Adviser to the 
Governments of Kenya, Uganda and Tanganyika Territory,'" 
and has been prepar(‘d at Kew for the Governments mentioned. 
It comprises descriptions in relatively non-technical language 
of twenty common grasses occurring in the pasture lands of 
East Africa, and each grass is illustrated by an excellent 
drawing which includes botanical details. There is little doubt 
that the object of the book, which is to enable common pasture 
grasses to be identified by those without botanical knowledge, 
will be fully realised and a very useful purpose thereby served. 

In each case the botanical and vernacular names of the 
grasses are given and a careful description follows. Notes 
are given regarding the geographical distribution of the species 
and their suitability for fodder purposes. Among useful 
species mentioned are Hemarthria jasciculata (“ swamp 
couch "), a swamp grass much valued in Rhodesia ; Themeda 
triandra (*' ngugi," etc.), one of the commonest grasses of 
the dry regions of Africa ; Brachiaria brizantha kimbua ") ; 
Echinochloa colona ('* odago "), the grain of which adds con- 
siderably to its fodder value ; Panicum maximum (“ eTube," 
guinea grass "), one of the best fodder grasses of the tropics ; 
Cynodon Dactylon (" Uganda grass," " Bermuda grass 
well known for its feeding value and as a turf grass ; Chloris 
virgata var. elegans, largely used in the Transvaal for hay ; 
and Pennisetum clandestinum, the valuable Kikuyu grass." 
Descriptions are also given of a number of grasses of little 
or no value for fodder, e.g., Imperata cylindrica var. Thunbergii 
and Cymbopogon excavatus. 

A useful introduction to the book gives a description of 
a typical grass plant and a simple account of the general 
principles on which the classification of grasses is based. 
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An Elementary Manual on Indian Wood Technology. 
By H. P. Brown, Ph.D. Pp. xiii + 121, with 16 plates, 
10 X TJ. (Calcutta : Government of India Central Publica- 
tion Branch, 1925.) Price Rs.4, or 6s. 9i. 

This manual was written by the author to supply a need 
felt by him when giving courses of instruction in wood anatomy 
to classes of Indian Provincial students attending the Forest 
College at Dehra Dun. Like other teachers of natural science 
in countries overseas he found it necessary to rely upon de- 
scriptions of extra-tropical "types," since published information 
regarding the anatomy of Indian timbers wajj very meagre. 
He has therefore produced a book which is essentially an 
elementary treatise on wood anatomy as exemplified by 
selected Indian timber^, supplemented by a " key " for the 
identification of a number of well-knowji species. The author 
deals with the gross structural features of wood which are 
discernible with the naked eye or under a low magnification, 
and then discusses the physical properties of wood of value in 
identification. The third section, which is devoted to the 
microscopical characters of timber, provides most interesting 
reading ; special attention is given to the anatomy of chir pine 
{Finns longifolia) as an example of Indian coniferous woods, 
while teak is described in illustration of the timber of dicotyle- 
dons. The text concludes with a?" key to the identification 
of sixty of the most important timbers of India, based upon 
characters visible to the eye or under low magnification. 

The first forty pages of the book are ct)ncerned with a 
useful account of the fundamentals of the subject and deal with 
the divisions of the plant kingdom, the structure of the cell and 
the origin and classification of plant tissues. In his preface 
the author expresses a fear that he may be criticised for devoting 
so large a proportion of the book to these questions. Taking into 
account the class of student for which the book is intended it 
would seem that his decision to write this section is fully 
justified and renders the volume a self-contained text-book 
which should be a great convenience to the students concerned. 
A large number of excellent photo-micrographs by the author, 
and other illustrations by Babu Ganga Singh, add much to the 
practical value of the book. A useful glossary is provided. 

Forest Management. By A. B. Recknagel, B.A., M.F., 
John Bentley, Jr., B.S., M.F., and C. H. Guise, B.S., M.F. 
Second edition, thoroughly revised. Pp. xvii + 329, 9J x 6. 
(New York : John Wiley & Sons, Inc. ; London : Chapman 
& Hall, Ltd., 1926.) Price 17s. 6d. . 

The first edition of this book was reviewed in this Bulletin 
(1920, 18 , 146). In general plan the revised edition is essentially 
the same, comprising sections dealing with the mom principles 
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of Forest Mensuration, Forest Organisation and Forest Finance ; 
the subject of Forest Administration has now been omitted 
on the grounds that it is of no special importance to those 
for whom the book is primarily intended. The principal 
additions to the part dealing with forest mensuration comprise 
an article on aerial timber surveys and a chapter on planting 
surveys. The section concerned with forest organisation has 
been entirely recast and is written in accordance with modem 
American practice. Similarly, the part dealing with forest finance 
has been re-written and much extended, and special attention 
has been paid to accounts of the ‘‘ determination of stumpage 
values,’* ''forest taxation” and "standing timber insurance.” 

The Insect and Related Pests of Egypt. By F. C. 
Willcocks. Vol. II. Insects and Mites feeding on Gramineous 
Crops and Products in the Field, Granary and Mill. Pp. viii 
4- 418, 12 J X 9|. (Cairo : Sultanic Agricultural Society, 1925.) 

The first volume of this work compiised a detailed study 
of the pink boll-worm affecting cotton. The second volume 
now under notice is by the same author and gives the results 
of a corresponding enquiry into the habits of the insects feeding 
on the gramineous food-crops of Egypt, the nature and im- 
portance of the damage caused by them, and, so far as possible, 
methods of combating the pests. The subject is admittedly 
a vast one, but the present flVcJumc with its excellent coloured 
plates and other illustrations is a valuable contribution to a 
knowledge of these important creatures. The book includes 
five sections dealing respectively with the insects feeding on 
wheat and barley, maize, millets, sugar cane, and rice, while 
a further section is concerned with insect pests occurring in 
granaries and mills. It is inten^sting and satisfactory to note 
that although maize, wheat and barley are extensively grown 
in Egypt, there is no species of insect feeding on these crops 
that can be said to rank as a real pest, though a large number 
are of minor importance and have received careful study by 
the author. Sugar cane also is fairly free from insect pests 
with the exception of the mealy bug {Pseudococcus sacchari) 
and certain " borers.” In the case of rice comparatively 
little investigation has been made regarding the degree of damage 
caused by pests. The same may be said of millet {Sorghum 
vulgare) and in this case the author is inclined to believe that 
the crop may suffer more from insect attack than is commonly 
supposed. The grain crops of Egypt therefore enjoy at present 
a comparative freedom from insect pests, but the well-known 
insects and mites infesting granaries and mills throughout 
the world cause considerable damage in Egypt. The author in 
giving an account of these pests has drawn upon his previous 
notes on the subject published in the Yearbook of the Khedivial 
Agricultural Society. 
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A Report on the Sugar Cane Mosaic Situation in 
February, 1924, at Soledad, Cuba. By Edward M. East 
and William H. Weston, Jr. Pp. 52, lOf x 7|, with 9 plates. 
(Cambridge, U S.A. : Harvard University Press ; London : 
Humphrey Milford, 1925.) Price 8s. &d. 

This report is the first of the Studies from the Harvard 
Institute of Tropical Biology and Medicine,'* and gives an 
account of the position of sugar cane mosaic disease as it 
existed on the Soledad sugar estate situated near Cienfuegos, 
Cuba, in 1924. The mosaic occurring at Soledad was recognised 
as the same infectious disease as has been recorded under 
that name from all the chief cane growing countries, and it 
was therefore considered that the publication of the report 
(originally intended for the owner of Soledad) would be of 
interest to sugar planters generally. 

Infection was found at Soledad in cane of all ages, growing 
on every type of soil. The most important source of infection 
is diseased cane and there is abundant evidence that diseased 
cuttings give rise to mosaic shoots. Observations showed, 
however, that many, sometimes a majority, of the shoots 
from an infected plant may throw off all symptoms of disease. 
There is no evidence at Soledad that mosaic disease is reducing 
either the tonnage of cane per acre, the yield of juice, the 
sugar content, or the purity of the sugar ; but it is not con- 
tended that disease occurring at an early age and long continued 
is without adverse effect on the cane. In the opinion of 
the authors, sugar cane is relatively resistant to mosaic disease 
in comparistm with certain other plants, such as tobacco. The 
varieties of cane at Soledad exhibit hereditary differences in 
this respect ; " Crystalina " is resistant, but no variety is 
immune and none is exceptionally susceptible. While not 
regarding the threat of mosaic as serious in Cuba, the authors 
recommend that only " seed " apparently free from disease 
should be used for propagation, and they suggest methods of 
raising such seed. They also recommend that the edges of 
fields and roads should be kept free from weeds and wild grasses 
which may harbour the disease. 

Lime in Agriculture. I. In Plant Nutrition. 2. In 
Animal Nutrition. A Handbook for Practical Farmers, 
Students, and others. By Frank Ewart Corrie, B.Sc., N.D.A., 
N.D.D. Pp. ix + 100, X 5. (London : Chapman and 
Hall, Ltd., 1926.) Price 35. Bd. 

In this little book an account is given of the importance 
of lime both to plants and animals. In the first section, the 
chemistry and sources of lime are considered and attention 
is directed to the functions of lime in soils and its indispensability 
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for crops. The methods of applying lime to the soil are ex- 
plained and its effects illustrated by reference to various 
experiments. In the second section, the author deals with 
the lime requirements of animals and the effects of a deficiency 
of this constituent in their rations. The principal sources of 
lime to the animal are enumerated, and it is shown that de- 
ficiency of lime in the soil is reflected in the lime-content of 
the plants grown on it and thus adversely affects the value of 
fodder crops to stock. 

The author states that the need for lime is so great that, 
in his opinion, " the reasonable provision of lime to the farmer 
should be one' of the first considerations of those concerned 
with agriculture in this country, and all other efforts to help 
agricultural progression are mitigated and often damned by 
the failure to recognise the importance of lime.” 

Marketing of Agricultural Products. By James E. 
Boyle, Ph.D. Pp. viii -|- 479, 9J x 6J. (London : McGraw'- 
Hill Publishing Co., Ltd., 1925.) Price 17.s. M. 

This book, by the Professor of Rural Economy at the 
College of Agriculture, Cornell University, deals for the greater 
part with the numerous economic anil other factors concerned 
in the marketing of agricultural products in such a way as to 
yield the maximum profit td industrial enterprise. The book 
is divided into two parts, the first of which deals with the 
fundamental principles of marketing, with reference to the 
interests of the consumer, the producer and the middleman, 
whilst the second part is concerned with the application of 
the.se principles and discusses the problems of improved 
production, cheaper distribution, and bettor prices, and the 
means of solving them by individual, co-operative, and 
governmental efforts. Each chapter is followed by a set of 
examination questions. 

The way in which the subject-matter is presented is such 
as to appeal to American academic habits of thought rather 
than those of the average British agriculturist, but the book 
will be found to offer many suggestions of interest to producers 
and distributors both in the United Kingdom and in other 
parts of the Empire. 

Heredity. By A. Franklin Shull, Professor of Zoology 
in the University of Michigan. Pp. xi -f 287, 9J x 6. 
(London : McGraw-Hill Publishing Co., Ltd., 1926.) Price 15s. 

Considerably more than one-half of this volume, which has 
been written for students who have had “ no previous training 
in biology,” is concerned with an introduction to the study of 
heredity from a general standpoint. The author after a brief 
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historical survey, explains clearly and fully, with the aid of a 
number of excellent figures and diagrams, the principles of 
Mendelian inheritance, concluding the earlier part of the book 
with interesting chapters on non-Mendelian inheritance, 
variable characters, and heredity and evolution. He then 
proceeds to deal with heredity in c^^nncction with the human 
race and human affairs. After a discussion of the inheritance 
of structural, physiological and mental characters in man, a 
chapter is devoted to an explanation of the applications of 
heredity to domestic animals and plants. A description of the 
eugenics movement is followed by a chapter on population, 
perhaps the most valuable in this part of the book ; the 
impending saturation of many countries is emphasised 
and reduction of th(' birth-rate is deemed imperative. The 
work concludes with chapters on race problems and immigration. 

An Introduction to Industrial Chemistry. By S. I. 
Levy, M.A., Ph.D., F.I.C , with an introduction by Sir William 
J. Pope, K.B.E., D.Sc., LL.D., F.R.S. Pp. xiii -f 288, 

X 5J. (London : G. Bell & Sons, Ltd., 1926.) Price 15s. 

This volume is a general introduction to the whole subject 
of industrial chemistry and deals with the principles under- 
lying all chemical industries. Detailed information is supplied 
regarding a few of the more important industries, but rather 
as illustrating the general nrinciples than with a view to 
complete treatment. 

After a chapter on process costing and process costs, the 
author gives an excellent description of the various types of 
apparatus used in large-scale operations, such as heating and 
cooling, grinding, mixing, filtering and washing, extracting, 
distillation, evaporation, drying, and sublimation, and also of 
plant necessary for the transport and manipulation of materials, 
their storage and measurement, and the provision of power. 
This is followed by a general survey of the chemical industries 
with special chapters on the manufacture of sulphuric acid, on 
the alkali industry, and on intermediates and explosives. The 
book contains a number of excellent illustrations and diagrams 
and wnll be of value as a text-book both to the young industrial 
chemist at the commencement of his career and also to instructors 
in applied chemistry. 

Specification. Edited by Frederick Chatterton, F.R.I.B.A. 
Pp. viii + 663, 12f X 8|. (London : The Architectural 
Press, 1926.) Price IO 5 . 6d, 

This annual publication deals comprehensively with subjects 
of interest to architects, surveyors, civil engineers, and 
builders, and in particular with such matter^? as are more 

£4 
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directly connected with the drawing up and carrying out of 
specifications in the building trade. It consists mainly of 
sections devoted to different trades or crafts, each containing 
information regarding the materials and practice of such craft, 
followed, in most cases, by specification clauses for the materials 
and workmanship used in its exercise. The subjects dealt 
with cover a wide field, from the arts of the bricklayer, mason, 
carpenter and plumber to the uses of concrete and the problems 
of heating, illumination, ventilation, and sewage disposal. 
One chapter contains useful information on miscellaneous 
topics, such as the construction of strong-rooms, refrigeration 
and cold storage, vacuum cleaning plant, etc. 

At the beginning of the volume there are a few special 
articles, including one on " Empire Timbers ” in which an 
account is given of the work of the ImperiiU Institute Advisory 
Committee on Timbers. 

There is a very full index to the subject matter contained in 
the volume, as well as alphabetical and classified indexes to 
the numerous advertiseis whose announcements appear 
throughout its pages. 

Directory of Paper Makfrs of the United Kingdom 
FOR 1926. Pp. 272, lOJ x ' 7|. (London : Marchant Singer 
& Co., 1926.) Price 5s. 

In this edition, which represents the 50th annual issue of 
this useful Directory, the classified lists of paper-makers, 
paper enamellers, wholesale stationers, and paper mills, and 
the other useful information supplied, follow tlie same arrange- 
ment as in previous editions, but the whole ot the matter has 
been carefully revised and brought up to date. 


The Chemical Engineering and Chemical Catalogue. 
Second Edition. Compiled with the co-operation of leading 
British manufacturers by Leonard Hill. Edited by D. M. Newitt, 
Ph.D., B.Sc., D.I.C., A.K.C.S., A.I.C., A.I.Chem.E. Pp. 
vii -b 360, 10 X 7J. (London : Leonard Hill, 173, Fleet 
Street, London, E.C.4, 1926.) Price 20s. (15s. to annual 
subscribers). 

Tins annual compilation, of which the present edition is 
the second issue, should be a useful book of reference for all 
who have to do with chemical manufacturing technology, either 
as works managers or as consulting chemists or engineers. 

A part of the volume consists of an index of chemicals and 
plant, with a list of firms, mostly manufacturers, under each 
heading. In another section nearly 150 firms describe their 
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wares, in most cases with the aid of illustrations. These 
firms are referred to as ‘‘ space users/' not as '' advertisers," 
the object of the compilers being to set out concise particulars 
as to the uses of materials and plant, with such data as tables 
of sizes and capacities, and to exclude displayed advertising or 
comparative claims of excellence. 

Tlie book also contains a number of miscellaneous chemical 
and engineering tables and data, as well as specifications, 
approved by the British Engineering Standards Association, 
for cast-iron and encunelled cast-iron steam-jacketed pans and 
for cast-iron filter presses. 

The Engineer and the PREVENnoN of Malaria. By 
Henry Home, M.Inst.C.E. Pp. x f 176, SJ X SJ. (London : 
Chapman & Hall, l-td., 1926.) Price 13s. 6d. 

This book is an attempt to give the engineer working in the 
tropics a resume of the results obtained during the past fifteen 
years in the scientific investigations and efforts that have been 
made in connection with the destruction of the species of 
mosquitoes responsible for the transmission of the malarial 
parasite. Furnislu'd with such a knowledge of the principles 
underlying the modem application of anti-malarial measures, 
the engineer is in a better posiljon to carry out his work in 
this direction. 

The first section of the book is occupied with the question 
of the initiation of an anti-malarial campaign and the identi- 
fication of the malarial vector, and stresses the importance of 
specific sanitation against proved malarial vectors rather than 
general sanitation against all mosquitoes on account of the 
high cost oi labour and materials and the Irequent scarcity of 
the former. Then follow chapters dealing with the drainage 
and malarial conditions in lowland country, in townships and 
in hill country, with notes on the points that will arise in 
connection with anopheline breeding places. Practical details 
are given on works construction and the value of anti-malarial 
services, e.g. the use of oil and larvicides, the value of larvae- 
eating fish, etc. Houses in the tropics are dealt with in a 
separate chapter, while the concluding one discusses the biological 
means of attack against the anopheline species of mosquito, as 
by this means a decisive and radical method of dealing with 
the malarial problem may be found. 

The first of the four appendixes to the book is a reprint 
of a communication on mosquito netting, made by Brevet 
Lieut.-Col. W. P. MacArthur, D.S.O., M.D., to the Journal 
of the Royal Army Medical Corps, and the next two are papers 
on applied entomology and house flies by P. A. Buxton, 
M.R.C.S., L.R.C.P. The final appendix is a chapter on water 
and contains an abstract of a paper by T. Tutting Cocking, 
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F.I.C., on Ph values, which is of importance in view of tne fact 
that the hydrogen ion concentration in water appears to be a 
factor limiting the range of certain species of anopheles. 

The book is illustrated with a number of plates and text 
figures. 

The Acquisition and Government of Backward Terri- 
tory IN International Law. By M F. Bindley, LL.D., B.Sc. 
Pp. XX + 391, 9x6. (London : Longmans, Green & Co., Ltd., 
1926.) Price 21s. 

The term ‘‘ backward in connection with human com- 
munities is relative and necessarily ill-defined ; the scope of 
this book is therefore perhaps belter indicated by its sub-title 
“ A Treatise on the Law and Practice relating to Colonial 
Expansion.*' 

The first two parts deal with territories that arc open to 
acquisition, and with questions as to wlio may acquire terri- 
torial sovereignty, the latter including considerations as to the 
legal position of individuals, chartered companies and other 
corporations, states, colonies and parts of a state, and 
pluralities or leagues of states, in regard to the exercise of 
sovereignty over acquired territory. 

The third part is concerned with the methods that have 
been, or are, employed for the/icquisition of teriitory, including 
papal grants, discovery, effective occupation, conquest, cession 
and prescription, and reviews historically the recognition, among 
the nations of Europe, of titles to territories acquired by these 
means. It also treats of protectorates, spheres of influence, 
leases, and the mandatory vsystem of the League of Nations. 

The fourth section relates to the ('xercise of acquired 
sovereignty. It deals with such matters as th(i position of 
foreigners in annexed territories and protectorates, the duties 
of a sovereign state in regard to natives, native property and 
institutions, slavery and compulsory labour, and the trades in 
liquor and arms. 

The book is clearly and interestingly written. There are 
a number of references to international arbitrations and 
awards and to British and United States law cases, and for 
those who wish to make a more exhaustive study of the subject 
there is an excellent bibliography of works referred to in the 
text* 
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Co-operation and Competition in the Marketing of 
Maize in South Africa. By Herbert Frankel, M.A. 
xi + 144, 8Jx5i. (London : P, S. King & Son, Ltd., 1926.) 
Price 8s. 6i. 
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and Rolf Thelen, B.S. Pp. x + ^3, 9J x 6. (London : 
McGraw-Hill Publishing Co., Ltd., 1926.) Price 15s. 

Oxford Forestry Memoirs, Number 4, 1926. Measure- 
ments OF the Cubical Contents of Forest Crops. By M. D. 
Chaturvedi, B.Sc. Pp. xv. -f- 142, 10^ X 7^. (London : 
Humphrey Milford, Oxford University Press, 1926.) Price : 
Paper 10s., Cloth 12s. 

Oxford Forestry Memoirs, Number 5, 1926. The 
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the Forest Flora of the Country. By J. R. Ainslie, B.Sc. 
Pp. 36, 10|x7J. (London: Humphrey Milford, Oxford 
University Press, 1926.) Price 4s. 

The International Re’,tew of Missions. Vol. XV, No. 79, 
July, 1926, Special Double Africa Number. Pp. 101. [Issued 
as a preliminary to an international conference on the Christian 
Missions in Africa, called by the International Missionary Council 
to meet in Belgium, September, 1926. The contents range from 
discussion of administrative or social problems and racial 
inter-relations to incidents of current missionary work.] 
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PART B.— MINERAL RESOURCES. 

REPORTS OF RECEirT INVESTIGATIONS AT THE 
IMPERIAL mSTnUTE. 

Selected from the Reports made to the Dominion, Colonial 
and Indian Governments. 

CEMENT MATERIALS FROM NYASALAND. 

In a previous issue of this Bulletin (1924, 22, 445), a resume 
of a rmmber of the investigations which had been carried out 
at the Imperial Institute on cement-making materials from 
Nyasalaud was given in an article on “ Cement Manufacture 
in the Crown Colonics.” The present article deals with ceitaiu 
investigations which have been made since the above article 
appeared. 

All the materials dealt with in the present article wen' 
forwarded to the Imperial Institute by F. Dixey, Government 
Geologist of Nyasaland and Corresponding Member of the 
Imperial Institute, who ha.s devoted special attention to the 
ix>ssibilities of cement manufacture in that Protectorate. 

While on leave in Great Britain during the early part of 
1926, the Government Geologist kindly supplied the Imperial 
Institute with details of the mode of occurrence and cxti'nt 
of the several deposits of cement materials dealt with in this 
article, together with notes on the local fuel resources and 
means of transpoit. This useful information will be found, 
in tabular form, following the results of the investigations 
carried out at the Imperial Institute (see p. 316). 

Mount Waller District. 

Late in 1924, samples of clay and limestone collected in the 
Mount Waller area. North Nyasa, were sent by the Government 
Geologist to the Imperial Institute in order that their suitability 
for use in cement making might be ascertained. The samples 
received were as follows ; — 

" Clay No. 1.— Superficial clay from roadside opposite 
the Livingstonia Mission Garden, Viingu Vungu Valley.” 

A reddish-brown ferruginous clay containing a large amount 
of quartz sand and occasional small stones 
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“ Clay No. 2. — Karroo clay from Cross Roads, Manchewe 
Valley.” 

A yellowish mottled clay, containing some iron oxide 
concretions; very little coarse quartz was present, most of 
the free silica occurring in a finely divided form. 

” Clay No. 3. — Karroo clay from wlute clay pit, Livingstonia 
Mission Brickfield.” 

A greyish clay streaked with stains of iron oxide. The 
quantity of coarse quartz present was small, most of the free 
silica being present in a finely divided form. 

‘‘ Limestone . — Karroo limestone from Twijitwalima Stream, 
Rumpi Gorge.” 

The material consisted of (No. 4) a compact, hard, highly 
siliceous limestone, of purple colour, the silica appearing to 
be present chiefly as a cementing agent and not in granular 
form, and (No. 5) concretionary nodules, of similar colour to the 
compact variety, but containing bands of calcite. 

Limestone No. 6. — During 1926, a further sample of nodular 
limestone which had been taken from Chiweta village, at the 
mouth of the Rumpi River ifi the Mount Waller area, was 
received for examination. 

This material was of similar appearance to sample No. 5 
above, but the bands of calcite were more in evidence. 


The three clays were analysed with the following results : — 


Free silica. 


SiO, 

No 1 

Per cent. 

47-28 

No. 2. 

Per cent. 

30-70 

No. 3. 
Per cent. 

50-44 

Combined silica . 


SiO, 

13-12 

24-80 

18-20 

Alumina . 


Al,Os 

17-12 

22-21 

19-36 

Feme oxide 


Fe,0, 

9-21 

6-91 

1-78 

Titanium dioxide 


TiOj 

1-13 

0-60 

0-76 

Lime 


CaO 

0-38 

0-28 

0*20 

Magnesia . 


MgO 

0-46 

0-80 

0-49 

Potash 


KjO 

1-28 

1-34 

0-80 

Soda 


Na,0 

0-14 

ml. 

0-10 

Sulphuric anhydride . 


SO, 

6-14 

0-11 

0-09 

Loss on ignition 



9-72 

12-66 

8-26 


Sand coarser than 100 -mesh . . 23-6 6-6 O-S 


The amount of coarse sand in Clay No. 1 is considerably 
greater than is permissible in material intended for use in the 
manufacture of Portland cement, but Clay No. 2 could be used 
for this purpose in conjunction with a limestone of good quality. 
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The percentage of silica in clay No. 3 is rather too high in 
relation to that of the alumina and iron ; but the composition 
could be adjusted satisfactorily by mixing a small quantity 
of finely ground iron ore with the clay. 

Chemical analy-^es of the three limestoiii's gave the following 


results : — 


No. 4. 
Compart 
limestone. 
iVr cent. 

No. 5 
Nodular 
limestone. 
Per cent. 

No 6 
No<lul.ir 
limestone 
Per cent . 

Free silica 

SiOj 

42-20 

14-92 

^ 8-74 

Combined silica . 

SiO, 

0-14 

0-63 

Alumina . 

AI2O3 

8(U 

• 3-15 

2-50 

Ferric oxide 

Ft'Pa 

3-07 

0-47 

0 92 

Manganous oxide 

MnO 

1-48 

0-53 

♦ 

Lime 

CaO 

21-20 

41-88 

40-61 

Magnesia , 

MgO 

1-14 

1-08 

1-57 

Sulphinic anhydride . 

SO, 

■ {"0 

♦Nj a tumiuwl 

0-25 

0-15 

* 

Loss on Ignition 

19-18 

34-30 

37-49 


Owing to the hirge amount of silica and the relatively low' 
percentage of lime prc'^ent in the compact limcNlone (No. 4), 
th(' material would not be siiitcibk* hu* making Portland cement 
or hydraulic lime. Nodular limestone No. 5 also contains too 
large' a percentage of silica to p* fmit of its use in the manufacture 
of Portland cement. 

The second sample of nodular limestone (No. 6) contains a 
smaller amount of ^ilica than w^as found in the material 
previously received, while the quantity of lime present is 
higher. Material represented by this and the preceding 
sample could be used in conjunction with a suitable clay for 
the manufacture of Portland cement wliich would conform to 
the requirements of the British Standard Specification, but 
owing to the irregular distribution of the calcite, it is possible 
that difficulty would be encounter d in maintaining a constant 
composition of the raw mixture. 

If, however, such difficulty could be overcome, a Portland 
cement conforming to the requirements of the British Standard 
Specification could b(‘ made from a mixture of about 7*5 parts 
of the nodular limestone No. 5 with one part of clay No. 2 (see 
p. 304) which also occurs in the Mount Waller area about three 
miles from the limestone deposit. It is of interest to note 
that this is one of the few districts iii Nyasaland where suitable 
limestone, clay and coal occur in fairly close proximity to 
one another and to transport facilities. 
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As it seemed possible that the nodular limestone represented 
by sample No. 5 might be utilised for the production of other 
cements, technical trials were made at the Imperial Institute 
in order to determine whether it could be used for making 
(a) hydraulic lime, (b) grappier cement, and (c) natural cement. 

Hydraulic Lime. 

The limestone was broken into pieces small enough to pass 
a l|-inch ring and preliminary burning trials were made. It 
was found that th^ best results were obtained when the material 
was burnt for four hours at a temperature of 950° to 1000° C. 

The product obtained by burning the limestone was hand- 
picked, a few fused portions being rejected, as these were 
found to be devoid of hydraulic properties. The remaining 
lumps were sprinkled with water and left to slake for 24 hours, 
after which they were screened on a sieve having 50 holes 
per linear inch to remove the unslaked lumps (" grappiers ”). 
The “ grappiers,” which amounted to 40 per cent, by weight of 
the lump lime, were ground and their properties tested 
separately (see p. 308). 

« 

In the following table are shown the results of the chemical 
analysis of the lime produn d from the first sample of nodular 
(No. 5) limestone (after separation of the " grappiers and 
a typical sample of good quality commercial grey stone 
(hydraulic) lime. The analyses are calculated on a loss-free 
basis. 





Hydraulic 

Freshly 




lime from 
limestone 

No. 5. 

commercial 
grey stone 
urae. ’ 




Per cent. 

Per cent. 

Lime 


CaO 

78-65 

84-70 

Magnesia 


MgO 

1-81 

0-79 

Ferric oxide . 


Fe,0, 

0-35 

1-25 

Alumina 


A1,0, 

2-56 

4-04 

Manganous oxide . 


MnO 

(t) 

(t) 

Sulphuric anhydride 


SO 3 

0-26 

(t) 

Silica (free) 


SiOa 

2-52 

nil. 

Silica (combined) . 


SiO, 

12-13 

8-92 


t Not determined. 


The tensile strength of the mortar produced with the slaked 
hydraulic lime obtained as described above was tested by 
mixing it with standard sand in the proportions of (1) 4 '35 parts 
of sand to one part of slaked lime and (2) 8*7 parts of sand to 



CEMENT MATERIALS FROM NYASALAND 


307 


one part of slaked lime by weight. These proportions corres- 
pond to 5 to 1 and 10 to 1 by weight respectively, calculated 
on the caustic or unslaked lime. Tensile strength tests 
under similar conditions were also made, for comparative 
purposes, with a sample of freshly burnt commercial grey 
stone lime, the analysis of which is given above. 

The sand used in these tests was that specified for use in 
connection with the British Standard Specification for Portland 
Cement (1925). 

• 

The briquettes made tor testing the tensile strength of the 
hydraulic lime mortar wore compacted into the moulds by 
thumb pressure only, and after remaining for seven days in an 
atmosphere saturated with moisture, the briquettes were 
removed from the moulds and further treated as follows : — 

Series (a). — ^'fhe storage in an atmosphere saturated with 
moisture wjis continued for further periods of 21 days, 49 days 
and 84 days respectively. 

Series (b). — The storage was continued in the saturated 
atmosphere for a further peri(\T of 21 days and tlie briquettes 
were then immersed in watc ^* for further periods of 28 and 63 
days respectively. 

The results (in lb. per sq. inch) obtained in these series of 
tensile strength tests are shov/n in the following tables : — 


(1) Briquettes composed of 8*7 parts of standard sand to 1 part of slaked 
lime by weight' (equivalent to 10:1 by weight of lump lime be jure slaking) gauged 
with 10 • 5 per cent, of water. 


Nyasaland Hydraulic Lime, 

Conimerrial (irf y Stone Lime. 

At 28 days 

At 56 days 

At 91 days 

At 28 days 

At 56 days 

At 91 days 

series 

(a) (b) 

20 

15 4 

20 g 

20 f 

IS ,o 

15 

serifs 

(a) (b) 

28 32 

36 34 ! 

32 33 

29 37 

37 36 

33 32 

series 

(a) (b) 

42 46 

38 50 

34 48 

34 48 

38 44 

42 50 

series 

(a) (b) 

14 

H 4 

14 g 

28 ” 

14 3 

21. 

series 

(a) (b) 

64 57 

57 57 

50 57 

43 50 

43 50 

57 57 

senes 

(a) (b) 

71 71 

71 85 

71 85 

71 71 

71 71 

71 78 

Mean 17 

33 34 

38 47 

17 

52 55 

71 77 



3o8 bulletin of THE IMPERIAL INSTITUTE 


(2) Briquettes composed 0 / 4*35 parts of standard sand to 1 of slaked Itme 
by weight (corresponding to 5:1 by weight of lump lime before slaking) gauged \ 
with 14 per cent, of water. 



Nyasalaml Hydraulic Lime. 



Commprci i 

1 Grey Stone Lime. 


At 28 days 

At 56 daj’S 

At 91 days 

At 28 days 

At 56 days 

At 91 days 

senes 1 

1 senes 

senes 

senes 

SI nes 

senes 

(aj 

(b) 

(a) 

(b) 

(I) 

(b) 


lb! 

(■ 1 ) 

(b) 

Ui) 

(b) 

37 


55 

44 

82 

90 

43 


78 

85 

128 

113 

37 

6 

55 

50 

74 

82 

43 

0) 

85 

92 

128 

85 

37 

d 

d 

55 

55 

72 

80 

43 

d 

86 

78 

128 

85 

37 

Q 

^5 

52 

1 70 

90 

35 


85 

78 

113 

85 

37 

0 

'~A 

5S 

54 

72 

90 

36 

0 

99 

92 

121 

99 

37 


54 

44 

64 

90 

43 


85 

92 

128 

113 

i 

Mean 37 

55 

48 

69 

87 

41 

86 

86 

124 

97 


The above result;^ show that the Nyasaland hydraulic lime 
mortar gradually incrcahed in strength under the damp-air 
and water treatment (series a and b) ciiid although the strength 
developed under these condition^ wa:* inferior to that shown 
by good quality commercial hydraulic lime, it possessed a very 
fair strength. 

The results obtained with the briquettes stored in water 
(series b), indicated that brickwork laid with mortar prepared 
with this lime would not be affected adversely in exposed 
situations. Owing to the largo amount of free lime present, 
the addition of coal ashes or ground brick to the mortar might 
be tried, as this should increase its strength materially. 

It is evident, therefore, that the Nyasaland product would 
be quite suitable for those purposes for which feebly hydraulic 
limes are usually employed. 


Grappier Cement. 

The grappiers which wei^e left upon the 50-mesh sieve after 
the separation from the hydraulic lime (sec p. 306) were ground 
fine, leaving a residue of 23 per cent, on a sieve having 
180 meshes per linear inch and 5*4 per cent, on a sieve having 
76 meshes per linear inch, and were aerated for three days 
, before being tested. 
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A representative sample of the grappier cement after 
grinding was submitted to chemical analysis with the following 
results : — 


Lime 

CaO . 


Per cent. 

47-88 

Magnesia 

MgO . 


1-49 

Ferric oxide 

FCjOg . 


0-50 

Alumina . 

ALOg . 


3-30 

Sulphuric anhydride SO* 


0 • 30 

Silica (free) 

SiOa . 


19-18 

Silica (combined) 

SiO, . 

T T ^ X "N 


14-06 

Loss on Ignition * 

f ttjOT 
ICO, / • 


.11-36 


The above analysis shows that a considerable proportion of 
the silica had not entered into combination with the lime and 
hence the cement contained a large proportion of inert material. 

Setting Time . — The cement, gauged with 31 per cent, of 
water, had an initial setting time of six hours and had not 
set completely at twenty-four hours after gauging. 

Soundness . — Pats consisting of the neat cement gauged 
with 31 per cent, of water, kept in damp air and water, at three 
months after gauging showc(l‘*no signs of expansion or con- 
traction and were perfectly sound and hard. 

Tensile Strength . — Mortar briquettes were made from the 
following mixtures : — (1) 10 parts of standard sand to one of 
grappier cement and (2) 5 j arts of standard sand to one of 
cement by weight. These mixtures were gauged with 7-1 
per cent, and 14-6 per cent, of water respectively. The 
briquettes thus produced were treated in a manner similar to 
those containing hydraulic lime (see p. 307) so far as the quantity 
of material available would permit. The tensile strengths of the 
briquettes (in lb. per square inch) are shown in the following 
tables ; — 


Briquettes composed of 10 parts of sand to 1 part of grappier cement. 


At 28 days 
Senes 
(a) (b) 

30 

25 4 

25 g 
30 2 


At 66 days 


Senes 


(a) 


a 


(b) 

31 
34 

32 


o 

125 


32 


At 91 days 
Series 
(a) (b) 

48 

^ 44 

! - 

o 




47 


Mean 27 
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Briquettes composed, of 5 parts of sand to 1 part of grappier cement. 


At 28 days 

At 56 days 

At 91 dajrs 

Series 

Series 

Series 

(a) 

(b) 

(a) 

(b) 

(a) (b) 

35 



42 

76 

40 

6 

'S 

38 

4 80 

40 

42 

B 

-M 

I 

50 

- 76 

-M 

— 



— 


Meaa 39 



43 

77 


The above results show that the grappier-ccment mortar 
developed practically the same tensile strength as the hydraulic 
lime mortar when tested under the same conditions (see p. 308). 
Hence the separation and grinding of the grappiers offers no 
advantages so far as the production of a stronger mortar is 
concerned, but their removal from the hydraulic lime is necessary 
in order to ensure a sound product. It is therefore evident that 
the most economical procedure will be to bum the limestone 
at such a temperature as will secure the ma.ximum 5deld of 
hydraulic lime with the minimum quantity of grappiers. 

Natural Cement. 

When burning the limestone for a natural cement the 
irregular distribution of the lime due to the presence of veins 
of calcite necessitated the exercise of special care to avoid fusion 
as far as possible. The limestone was burnt at a temperature 
between 1050° C. and 1 100° C. for 5 hours, the fused portions, 
which amounted to 8 per cent, of the total, being discarded 
as they were found to possess no hydraulic properties. The 
remainder of the burnt material was sprinkled with water and 
left for three days in order to allow the free lime to slake, after 
which the whole was ground fine, leaving residues of 18 and 
5 per cent, on sieves having 180 and 100 meshes per linear inch, 
respectively. It was found necessary to add 1^ per cent, of 
finely ground gypsum to the ground cement in order to lengthen 
the setting time and so bring it within working limits. 

The natural cement on chemical anal3^is gave the following 


Lime 

CaO . 

p0rcmt. 

55-19 

Magnesia . 

MgO 

1-44 

Ferric oxide 

Fe,0,. 

0-45 

Alumina . 

A1,0, 

2-52 

Sulphuric anhydride 

SO, . 

0-87 

Silica (free) 

SiO, . 

17-85 

Silica (combined) 

SiO, . 

8-62 

Loss on ignition ^ 

CO,/ 

. . 12*18 
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Setting Time , — ^The natural cement, so obtained, when 
gauged with 41 per cent, of water, had an initial setting time of 
IJ hours and a final setting time of 2 hours 50 min. when 
tested with the Vicat apparatus. 

Soundness . — Two pats composed of neat cement gauged 
with 41 per cent, of water were kept in moist air for a period of 
24 hours, after which one of the pats was left in moist air and 
the other immersed in water for a period of three months, but 
in neither case did the pats show any signs ^of distortion or 
cracking. 

Tensile Strength , — Briquettes were made with (1) neat 
cement gauged with 41 per cent, of water and (2) a mixture 
of two parts of standard sand and one part of cement gauged 
with 15 per cent, of water, the briquettes being compacted in 
the moulds by thumb pressure only. The briquettes after 
gauging were left in the moulds in a damp atmosphere for 
24 hours and then removed and stored in water until due for 
breaking. 

The results obtained (in lb. per sq. in.) in the two series of 
tests were as follows : — ' 


At 24 hours. 

Neat Ce nent. 
At 7 days. 

At 28 days 

37 

31 

70 

37 

37 

72 

37 

31 

78 

— 

— 

— 

Mean 37 

33 

73 


Cement with two parts of Standard Sand 


At 7 days. 

At 28 days. 

25 

58 

25 

60 

25 

60 

Mean 25 

59 


A good quality natural cement when tested neat under the 
above conditions should develop a tensile strength of about 
125 lb. per sq. in. at 7 days and 225 lb. at 28 days after gauging. 
The cement-sand briquettes under similar conditions ought to 
show tensile strengths of about 75 lb. and 140 lb. respectively 
at 7 and 28 days after gauging. The material under con- 
sideration contains a large proportion of free lime and on that 
account cannot be regarded as a natural cement of good 
quality. 
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As the mortar made from this natural cement developed 
only the same strength as was obtained from the hydraulic 
lime under the same conditions, the increased cost of producing 
the natural cement would not be justified. 

Upper Shire District. 

The floor of the old lake Malombe, which covers about 
100 square miles, is composed of a light-grey calcareous clay 
at least 10 feet deep. Locally, there are considerable deposits 
of shells. In view of the extent of the deposit and the 
probability that it can be worked easily, samples of the calca- 
reous clay were collected by the Government Geologist and 
sent to the Imperial Institute for analysis and technical tried 

These samples were as follows : — 

No. 1 . — " Calcareous clay from the floor of the old lake Malombe, 
upper Shire.” This consisted of a fine-grained earthy limestone 
containing a few frustulcs of diatoms. 

No. la . — " Shelly clay from the floor of the old lake Malombe, 
Upper Shire.” This small sample was closely similar to No. 1, 
but Wcis more argillaceous and contained numerous small 
gastropod shells. As it seemed probable that such material 
would be liable to considerable variation in composition from 
point to point, no analjreis was made. 

The sample of calcareous clay (No. 7) was submitted to 
chemical analysis with the following results : — 


Lime 

CaO . 

Per unt. 

35-97 

Magnesia . 

MgO . 

2-19 

Alumina . 

A1,0, 

7-83 

Ferric oxide 

Fe,0,. 

2-73 

Sulphuric anhydride SOj . 

0-41 

Silica (free) 

SiO, . 

1-50 

Silica (combined) 

SiO, . 

11-76 

Loss on ignition 

{S?} ■ 

38-00 


For use in the manufacture of Portland cement, this 
material should be mixed with a siliceous limestone containing 
about 15 per cent, of silica. If, instead of a siliceous limestone, 
a fairly pure limestone be used for admixture, finely ground 
silica (sand) should also be added. 

This limestone would not be suitable for the economic 
production of hydraulic lime. 
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The above analysis indicated that the material might give 
a natural cement if burnt at a suitable tempei ature, particularly 
as the free silica present was finely divided and only small in 
amount. 

Preliminary burning trials were accordingly carried out and 
these gave the most promising results when the material, 
broken to pass a 1^-inch ring, was burned at a temperature 
of 1,050° to 1,100° C. The slightly sintered material was next 
ground fine, only 15 per cent, failing to pass a standard 
sieve having 180 meshes to the linear inch. The setting time 
of the ground product was then adjusted by the addition of 
2 per cent, of ground gypsum, and the mixture aerated for 
five days in order to ensure its soundness. 

The natural cement so produced gave the following results 
on chemical analysis ; — 


Lime 

CaO . 

Per cent 

56 S 6 

Magnesia . 

MgO . 

3-34 

Alumina . 

AI.O 3 

9-36 

Feme oxide 

FoaGa. 

3 09 

Sulphuric anhydride 

SO 3 . 

1-35 

Silica (free) 

SiQj . 

1-21 

Silica (combined) 

SiOo . 

21 02 

Loss on Ignition . 

^2^ ' 1L 

CU3 / • 

2-72 


The above analysis showed that the burning had been 
satisfactorily carried out. The cement was submitted to the 
usual physical tests with the following results ‘ — 

Setting Time . — The cement when gauged with 33 per cent, 
of water had an initial setting time of 20 minutes and had set 
hard in 25 to 30 minutes. 

Soundness . — Pats of the neat cement gauged with 33 per 
cent, water, after being stored (a) m moist air and (b) in water 
for three months, remained quite sound, showing no signs of 
expansion or contraction during that period. 

Tensile Strength.— As the quantity of cement available was 
small, only the more useful cement-sand test was made. 

The briquettes, composed of one part of cement to two parts 
of standard sand, were gauged with 13*2 per cent, of water and 
compacted into the moulds by thumb pressure only. They 
were left in a damp atmosphere for 24 hours and then 
removed from the moulds and stored in water tmtil due for 
breaking. 
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The results obtained in lb. per sq. in. were as follows :• 

Cement with two parts of Standard Sand. 

Tensile strength. 

At 7 days after gauging. At 28 days after gauging. 


160 190 
160 170 
164 180 

Mean 161 180 


These results are quite satisfactory, the briquettes showing 
a good increase in strength between the 7- and 28-day tests, 
whilst the mean strength attained in each case compares 
favourably with that recorded for good quality natural cement 
which, when tested under the same conditions, gave about 
75 lb. and 140 lb. at 7 and 28 days respectively. 

It is evident from the above results that the calcareous 
material from the bed of the old lake Malombe, if burnt under 
suitable conditions, will give a natural cement of good quality. 

Two further samples of limestone were forwarded for 
examination, by the Government Geologist, late in 1925. 
These consisted of : — 

No. 8. — A pinkish crystalline limestone, from M'pimbi, about 
14 miles north-west of Zomba, containing much mica and 
lime-silicate minerals. 

No. 9. — A cream-coloured clayey limestone containing much 
fine sand, which had been obtained from near Balakas Ginnery 
on the Liwonde-Ncheu road, near the western boundary of the 
Upper Shire district. 

The following results were obtained on submitting repre- 


sentative portions of the limestones to chemical analysis 

No. 8. No. 9. 

Crystalline Clayey 

Limestone. limestone. 

Per cent. Per cent. 

Lime . 

CaO 

. 50*25 

44*78 

Magnesia 

MgO . 

3*63 

1*77 

Ferric oxide 

Fe*Os . 

0*69 

1*61 

Alumina 

A1,0, . 

1*72 

4*58 

Silica (free) 

SiO, 

• J.4-22 

9*38 

Silica (combined) . 

SiO, . 

1*12 

Sulphuric anhydride 

SO, 

0*02 

trace 

Loss on ignition . ^ 

fH.Ol 
LCO./ • 

39*90 

37*10 


The above anal 3 ^es indicate that the clayey limestone is 
quite suitable for use in the manufacture of Portland cement to 
comply with the British Standard Specification, but for this 
purpose it would have to be used in conjunction with more 
siliceous clayey limestone. The present clayey limestone if 
calcined alone would yield only a feebly hydraulic lime. 
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The cr3retalline limestone, owing to its magnesia content, 
could not be used for making Portland cement conforming to, 
the requirements of the British Standard Specification, but if 
used with a siiitable argillaceous limestone or siliceous clay it 
would yield a Portland cement conforming to the United 
States or German specifications. 

Plant necessary for making Natural Cement. 

In view of the possibility of a small plant for making natural 
cement being required in Nyasaland, the Imperial Institute, 
at the request of the Government Geologist, obtained estimates 
for suitable plant from several makers of cement-making 
machinery in the United Kingdom. 

The following is a brief summary of a quotation for a typical 
simple form of plant suitable for a small output of 40 to 50 tons 
of natural cement per week. 

It has been assumed that, in view of the small output 
required, hand labour would be utilised as far as possible for 
getting the stone, and that no mechanically operated conveying 
plant would be necessary on the works. 

The specifications and estimated cost (f .o.b.) of the plant is , 
as follows : — 

Kiln. — Intermittent dome kiln for burning 
40 to 50 tons of natural cement per week, 
capable of being fired by wood, coal or 
coke. Cost, including ironwork, grate- 
bars, fire-bricks, but not masonry for £ $. d. 
backing 260 0 0 

Crusher. — 10 in. X 7 in. crusher, having an 
output of about tons per hour of 2-in. 
cube size and requiring 3 to 5 b.h.p. to 
drive it ...» • cost 80 0 0 

Grinding Mill for cement. — Compound ball 
tube mill, 13 ft. x 3 ft. 6 in., with auto- 
matic feed and bagging mouthpiece and 
necessary shafting, the whole requiring 
about 21 b.h.p. to drive . • cost 625 0 0 

Power Plant . — Semi -portable steam engine, 

, 19 to 26 b.h.p cost 281 10 0 

It is seen, therefore, that the above plant, which represents 
practically the minimum upon which it is possible to operate, 
would cost about £1.300. To this must be added, however, 
the cost of the factory and store buildings, transpc)rt of plant 
to Nyasaland and its erection at the works. 

Notes on the Deposits. 

For the following notes regarding the deposits from which 
the foregoing samples were obtained, the Imperial Institute is 
indebted to the Government Geologist. 
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The deposits are numbered and dealt with in the same 
order as were the samples in the preceding report. 


Roads and trans- 


Sample 

No. 

Character and extent 
of deposit. 

Fuel 

available. 

Accessibility 
of deposit. 

port to possible 
centres of 
consumption of 





cement. 

1 

Superficial clay of 

Wood fuel. 

Deposit stands 

Connected with 

(see 

wide extent and 

also coal 

about 2,600 ft. 

Lake Nyasa by 

P- 

ranging up to 10 

in Rumpi 

above Lake 

good road 

303) 

ft. in thickness. 

Gorge, Te- 

Nyasa ; well 

about 10 miles 



kero, and 

situated for 

long. Head 



west of 

working. 

transport 



Young’s 


available, 



Bay, at a 


m e chanical 



distance of 


transport 



several 


possible. 


miles in a 
direct line, 
but trans- 
port con- 
d i t i o n s 
difficult. 

2 Karroo clay, of wide Do. Do. Do. 

(see extent, not less 

p. than 15 ft. in 

304) thickness ; gentle 

dip ; well exposed 
on floor and sides 
of Manchewe 
Valley. 

3 Karroo clay,of wide Do. Do. Do. 

(see extent, gentle dip, 

p. and not less than 

304) 10 ft. in thickness. 

Well exposed, in 
vicinity of Mis- 
sion, in shallow 
depression, over 
an area several 
hundred yards in 
diameter. 


4 

Bedded Karroo 

Coal exposed 

Situated 

at 

Reached 

from 

(see 

limestone, 20 ft. 

in Rumpi 

bottom 

of 

Livingstonia 

P- 

thick, gentle dip ; 

Gorge at a 

steep - sided 

' Mission 

by a 

304) 

exposed in banks 

distance of 

valley. 


native 

track 


of stream. Beds 

several 



t r a ve rsin g 


vary considerably 

hundred 



several 

miles 


in composition. 

yards. 



of very 

hilly 



Wood fuel 
also avail- 
able. 



country. 


5 

Nodular limestone 

Do. 

Do. 


Do. 



(see in marly matrix, 

p. the whole forming 

304) a bed S^.ft. thick 

interbedded with 
the limestones of 
No. 4. 
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Sample Character and extent 
No. of deposit. 


Fuel 

available. 


Accessibility 
of deposit. 


6 

(see 

P- 

304) 


7 

(see 

P* 

312) 


8 

(see 

P- 

314) 


Numerous beds of 
gently dipping 
nodular limestones 
interbedded with 
Karroo mud- 
stones. Exposed 
on a low ridge 
about 50 ft. high 
and distant less 
than 1 mile from 
lake shore at 
mouth of Rump! 
River, several 
miles south of 
Chitimwe, Flor- 
ence Bay. 

The deposit forms 
the floor of a large 
part of Lake Ma- 
lombe to a depth 
of not less than 
10 ft. ; the lake is 
fully 100 square 
miles in area when 
in flood. The 
deposit contains 
numerous shells in 
some places, and 
locally large num- 
bers of shells lie 
upon the surface. 

The deposit takes 
the form of several 
len tides of crys- 
talline limestone, 
ranging up to 30 
ft. in thickness, 
interbanded with 
various gneisses 
and schists which 
are non-calcareous 
or only slightly 
calcareous. The 
limestones may be 
white, grey or pink 
in colour, and they 
contain varying, 
but generally low, 
percentages of 
magnesia. The 
limestones are ex- 
posed on a low 
hillside about two 
miles distant from 
the Shire River. 


As in No. 1 
above. 


Wood fuel 
available 
within a 
few miles. 
Coal occurs 
at Sumbu 
at a dis- 
tance of 110 
miles. 


Wood fuel. 


Considerable 
quantities of 
the nodules 
have been 
weathered out 
of the mud- 
stones and lie 
upon the sur- 
face ; larger 
supplies readi- 
ly available 
by means of 
shallow work- 
ings. 


The margin of 
the deposit lies 
less than a 
mile from the 
Zomba - Fort 
Johnston road 
at a distance 
of 60 miles 
from Zomba. 
The deposit is 
liable to tem- 
poraryflooding 
during the 
rainy season. 

The deposit lies 
about 14 miles 
north-west of 
Zomba, and 
near the Shire 
River. 


Roads and trans- 
port to possible 
centres of 
consumption of 
cement. 

The deposit 
lies within a 
mile of Lake 
Nyasa and the 
nodules could 
be shipped 
without diffi- 
culty. 


Good road to 
Zomba, Limbe, 
and to the 
Lake shore ; 
available for 
motor traffic 
for greater part 
of the year. 


The road to 
Zomba is not 
at present good 
for motor 
transport, and 
it has to climb 
a steep scarp 
nearly 1,500 ft. 
high. 
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Roads and trans- 
port to possible 
centres of 
consumption of 
cement. 

The deposit is 
crossed by the 
main road 
from Zomba to 
Ncheu at a dis- 
tance of about 
60 miles from 
Zomba. 

shallow depression 
or dambo. It is 
not less than 8 ft. 
in depth and it is 
of large but un- 
certain extent. 

White crystalline 
limestone outcrops 
m the vicinity. 


Sample 

Character and extent 

Fuel 

Accessibility 

No. 

of dejx)sit. 

available. 

of deposit. 

9 

The deposit has 

Wood fuel 

The deposit lies 

(see 

been formed by 

available. 

in open coun- 

P- 

the precipitation 


try and is well 

314) 

of calcium car- 


situated for 


bonate at or near 


working. 


the surface of the 
ground along the 
side of a broad 


ARTICLE. 

THE AUSTRALIAN MINERAL INDUSTRY. 


General, 


The total recorded value of the mineral production of the 
Commonwealth, up to the end of 1924, was nearly 1,100 million 


pounds sterling. This was contributed by the various States 


as shown in the following table : — 

New South Wales . 

Victoria .... 

Queensland .... 
South Australia 
Western Australia . 

Tasmania .... 

Northern Territory . 


£ 

385.028.000 

312.003.000 

141.929.000 
42.125,0(^0 

161.913.000 
50.640.000 

3.380.000 


;fl. 097.0 18,000 


These are remarkable figures considering that the total 
population of the Commonwealth was only 5,435,734 at the 
last census in 1921, and that the above production figures 
date principally from 1851, when the total population was 
about 405,000. About 80 per cent, of the total value is repre- 
sented by gold, silver, lead and coal. The remaining v^ue 
represents nearly all minerals of economic importance, the 
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variety of Australia’s mineral wealth being remarkable. In 
1924, the total Commonwealth production of minerals and 
metals was valued at £26,877,000, the highest figure reached* 
since 1907, when the output was valued at £28,301,346. Com- 
plete figures for 1925 are not yet available, but they are likely 
to show a further increase over 1924. It is interesting to note 
the change in relative values of gold and coal won, showing 
that with the growth of industrialism in the Commonwealth 
the fail in gold has been practically balanced by the rise in 
coal. , 

Commonwealth Production 

1907 . 1924 . 

£ £ 

Gold .... 13,515,109 2,873,124 

Coal .... 3,302,974 11,615,570 

While this is true of the Commonwealth as a whole it is far 
from true as regards individual States. The decline in output 
of gold has been principally in Victoria, New South Wales 
and Western Australia, while the increase in output of coal 
has been chiefly in New South Wales. 

The outlook, however, for the mineral industry of the 
Commonwealth as a whole appears to be very promising as 
will be shown below when dealing with individual States. 
More intensive prospecting is in progress, the importance of 
this being recognised by the provision of funds by each State 
as well as by the Commonwealth Government. In the financial 
year 1924-1925, over £42,000 was expended on prospecting by 
the various States themselves, while £40,000 out of the Federal 
surplus is to be set aside for encouragement of prospecting for 
precious metals in the current year. 

Gold and copper are the only important heads under which 
the present outlook is discouraging. In the case of gold the 
decline in production has continued for many years, and the 
only remedies would appear to be the discovery of new deposits, 
such as the bonanzas discovered in the early days, or more 
economical methods of production in the older fields. Copper 
is the only important base-metal of which the post-war price 
is little better than that before the war. The higher costs 
involved in production have, therefore, hit the copper industry 
in Australia rather badly. Improved metallurgy and changed 
methods of working, however, may result in many important 
mines being re-opened in the near future. Every State in 
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the Commonwealth has large areas which have not been 
thoroughly prospected, and in which there is every reason to 
expect that further discoveries will be made. 

Important inquiries have been held in recent years into 
certain aspects of the mineral industry. This fact shows that 
its importance is fully recognised by the Government. In 
New South Wales a Select Committee reported in 1922 on the 
metal industry. In Western Australia a Royal Commission 
reported in 1925 on the mineral industry of that State, 
and made numerous suggestions for arresting the decline in 
production from the Boulder Belt. 

Great interest has been shown and much money has been 
spent in the search for oil in Australia and Papua. A series 
of reports have been made to the Federal Government 
on the prospects for finding oil in commercial quantity on the 
mainland, and £50,000 has been allocated on a £1 for £1 basis 
to assist exploration in approved situations in New South 
Wales, Western Australia and Queensland. In addition. New 
South Wales and South Australia have offered £10,000 and 
£5,000 respectively as a bonus on the first 100,000 gallons of 
petroleum produced within thd State. 

New South Wales. 

The mineral production of New South Wales was of record 
value in 1924, and, according to preliminary figures issued by 
the Minister for Mines, that of 1925 was higher still, being 
worth £19,108,991. Of this, coal accounted for £9,302,515 ; 
silver, lead and zinc, £6,342,992 (mainly from Broken Hill) ; 
cement, £1,320,698 ; pig-iron from New South Wales ores, 
£500,000 ; and tin, £250,944. A great variety of other 
minerals contributed to the total, interesting items being 
precious opal (£10,030) and platimun (£11,061). 

The coal resources of New South Wales are the most 
important in Australia, Sydney is the centre of the principal 
basin, which extends along 150 miles of coastline from Newcastle 
southwards to the Shoalhaven River. The maximum width is 
150 miles from Newcastle to near Dubbo, At Sydney the coal 
is about 3,(X)0 feet from the surface, but it crops out at Newcastle 
on the north, at Bulli in the Illawarra district in the south, and 
at Lithgow to the west. The coal seams are of Permian age 
and cover an area of about 15,000 square miles, of which 1,200 
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sqviare miles have been proved by development or otl>er means. 
In the proved area it is estimated that there are about 20,000 
million tons of coal available, classified as follows : — 

Tins. 

High-grade, suitable for steam raising, gas, 
coking and household purposes . . 6,800,000,000 

Second grade, of lower calorific value and 
containing more ash .... 5,000,000,000 

Third grade 8,150,000,000 

The potential reserves in the undeveloped portion of the 
basin are very great. Assuming that the quantity per acre in 
the unproved area is only 40 per cent, of that in the proved 
area, the potential reserves would amount to a further 100,000 
million tons. 

The principal workings are in the Northern, Maitland- 
Cessnock, Southern, and Western coalfields, and at Muswellbrook 
and Gunnedah. The Maitland-Ccssnock area, extending over a 
distance of about 15 miles, is responsible for about half the 
output of the State. The seams worked in this area are the 
Greta seams, of which the upper varies from 14 to 32 feet in 
thickness and the lower from 3 to 1 1 feet. 

Other basins of Permian coai have been found at Coorabin, 
Ashford, and the head of the Clyde River. Borings and shafts 
have proved the Coorabin basin for a length of 5 miles and a 
width of 3 miles. 

Triassic coal occurs in the north-eastern part of the State 
and at least five seams ranging from 2 to 37 feet in thickness 
are known. So far, however, they have been found to be made 
up principally of shale bands, although a 3-fcet seam of clean coal 
is being worked just over the border by the Queensland 
Government. This seam probably extends into New South 
Wales near Koreelah Creek, one of the head tributaries of the 
Clarence River, and may be mined in the future. 

The coal industry of New South Wales is increasing steadily 
in importance. About half the output of coal is exported to 
otlier States and elsewhere, but the consumption in New South 
Wales itself is increasing more rapidly than the exports. This 
is due, no doubt, to the development of manufacturing industries, 
more particularly the iron and steel industry, which depends 
on ore’ from South Australia. The Broken Hill Proprietary 
Company’s steelworks at Newcastle consmne about 800,000 
tons of coal per annum. Another growing use for coal as fuel 
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is in the manufacture of Portland cement, of which 272,300 tons 
were produced in 1924 and 304,089 tons in 1925. Three 
plants are already producing and several others are building 
or projected. 

Iron-smelting in New South Wales dates from 1852, when 
the Fitzroy Ironworks were established at Mittagong. These 
were never really successful, but the Eskbank Ironworks, 
at Lithgow, after many vicissitudes, became firmly established 
about 1908 an^ have been extended to develop an output of 
over 90,000 tons of pig-iron per annum from New South 
Wales ores. The total reserves of iron ore in the State are 
estimated at about 53 million tons, but most of the deposits 
are small, the only important one being that at Cadia, near 
Orange, where the mi n imum quantity available is about 39 
million tons. 

The steel industry of New South Wales was established 
at Newcastle during the war by the Broken Hill Proprietary 
Company, Limited, and has become of great importance. For 
the year ended 31st May 1925, the production of these works 
was 358,861 tons of pig-iron find 331,137 tons of stefel ingots. 
The capacity of the works is about 450,000 tons of pig-iron 
per annum. As already stated, they depend upon South 
Australia for iron ores. The plant consists of three large blast 
furnaces which are supplied with coke by 224 Semet Solvay 
ovens recovering sulphate of ammonia, benzol, etc., as by- 
products. About 500,000 tons of coal per annum is carbonised 
in these ovens. In addition, there is a smaller blast furnace 
for the production of ferro-manganese and special foundry 
irons. The basic open-hearth steel plant consists of seven 
60-ton furnaces, each capable of producing 1,500 tons of steel 
per week. The rolling-mill plant comprises a blooming mill^ 
a rail, structural and billet mill ; three merchant mills ; and 
a rod mill. A steel foundry, containing an acid open-hearth 
furnace and a cupola furnace for iron castings, together with 
machine shops, brass-foimdry and pattern shops form other 
parts of the equipment. 

Nearly all the silver, lead and zinc is produced at the famous 
Broken Hill mines in the west of the State, but important 
deposits are worked also in the Yerranderie district and 
elsewhere. 
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Tin is widely distributed in New South Wales both in 
alluvial and lode deposits, but the output is somewhat uncertain 
owing to the dependence of alluvial workings upon an irregular 
rainfall. All the concentrates produced are smelted in the 
State. At the present price of tin an increased output is probable. 

The “ kerosene shales ” of New South Wales are large 
potential sources of oil, and have been the basis of a profitable 
industry for many years. Since the war, however, costs 
have been too high and practically the only work now in progress 
on these deposits is of an experimental nature. 

Victoria. 

Coal and lignite together form the chief item of mineral 
production in Victoria, the value of these being £610,671 in 1924. 
Gold product, jn, which averaged over nine million sterling 
per annum from 1851 to 1860, was only worth £285,316 in 
1924 and about £201,000 in 1925. 

The brown-coal deposits of Victoria cover an area of 1,200 
square miles. They attain an extraordinary thickness at 
Morwell where 780 feet of coal wei e disclosed by a bore 1 ,010 feet 
deep. The chief deposits occvir at Lai Lai, near Ballarat ; 
Altona-Laverton and the Werribee Plains, west of Melbourne ; 
Morwell in the Latrobe Valley of Central Gippsland ; and 
Allerton, near Port Albert, in Southern Gippsland. Owing to 
faulting, the beds occur at var5dng depths from the surface. 
At Morwell they are within 30 feet of the surface and at Traralgon 
the cover is about 500 feet. The reserves of brown coal in the 
two last-mentioned areas are estimated at 10,000 million 
tons, while the total reserves of brown coal in the State are 
officially estimated at not less than 30,000 million tons. 
Another estimate gives 20,000 million tons of brown coal as 
workable by open-cut in the Latrobe Valley alone. The coal 
contains about 60 per cent, of moisture and has a calorific 
value as mined of 4,700 B.Th.U. The analysis of the dry 


coal is as follows : — 

Per csnt. 

Carbon 61-9 

Hydrogen . . • . 5* 6 

Oxygen . . . . 27*9 

Nitrogen 0*8 

Sulphur 0*2 

Ash 3*6 

IB8757) F 
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The State Electricity Commission is carrying out an im- 
portant power scheme in connection with the Morwell deposits, 
which are being worked opencast. A power station with an 
initial capacity of 50,000 kilowatts is being erected close to 
the open cut at Yalloum, in connection with a receiving 
station at Yarraville, whence the power will be transmitted 
throughout all parts of the State within practicable range of 
the generating station. A temporary power station is already 
operating at Yalloum as well as a large briquetting plant. 

Victoria hds small deposits of bituminous coal, the most 
important being at Wonthaggi, where the reserves are estimated 
at 20 million tons. This mine is operated by the State and 
accounts for about 90 per cent, of the total output of black 
coal in Victoria. 

Victoria has, at Costerfield, the most important antimony 
deposits in the Empire, but work on them has ceased recently. 
It was reported at the end of 1925 that a deposit of manganese 
ore at Heathcote was being developed. 

In evidence given before the Royal Commission on Outer 
Ports Development, a geologist of the Mines Department 
stated that there were large deposits of brown coal worth 
developing in Eastern Gippsland, that there was probably 
400 million tons available near Yarram, and that salt deposits 
of potential value occurred near Welshpool. 

It has been reported recently in the press that alluvial 
deposits of tin ore have been discovered in the Beenak district 
and of osmiridium in South Gippsland. 

Queensland. 

The interest taken in the mineral development of Queensland 
is shown by the monthly issue of the Queensland Government 
Mining Journal, an official chronicle of current work and general 
mining information. Coal and arsenic mines are operated 
by the State as well as copper and lead smelters. The mineral 
wealth of Queensland is undoubtedly very great and comprises 
nearly all minerals of economic importance. New discoveries 
are constantly being made. 

The production for 1925, excluding gold, coal and precious 
stones, was valued at approximately £743,000 as compared 
with £836,000 in 1924. In the latter year the total production 
was valued at £2,266,461, of which coal accoimted for £985,542 
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and gold for £419,851. There were decreases last year in 
gold, copper, limestone, arsenic and cobalt, but in the case of 
the first three this was due to the temporary closing down of 
the Mount Morgan mine. The heavy fall in the price of arsenic 
was followed naturally by a decrease in production. Lead 
showed an increase in value of over £62,000 in 1925, the 
total value being £187,681. During the year vigorous 
development was continued in the Mount Isa silver-lead field, 
Chillagoe district, where what is stated to be another Broken 
Hill has been discovered. The original discovery was made 
in March 1923, and was immediately recognised as of out- 
standing importance. Four principal lines of lode have been 
opened up, viz.. Mount Isa, Black Star-Ibus, Black Rock- 
Out-on-Her-Own, and Rio Grande. They occur in a main 
lode-channel which has been traced for about 2J miles north 
and south and for over ^ mile in width. The country rock 
consists of shale, sandstone, etc., belonging to the Cloncurry 
Series, which is probably of Silurian age or older. The oxidised 
ore, which extends to a depth of more than 100 feet, averages 
about 15 per cent, of lead and 5J oz. of silver per ton. In the 
sulphide zone, zinc makes its appearance without appreciable 
change in the other values, so that the sulphide ore is likely 
to yield more profit. By the end of 1924, developments had 
been so favourable that it was decided to apply to the Queens- 
land Government for an exten<?ion of railway facilities to the 
field. After investigation by the Public Works Commission the 
application was granted, and the railway is now under con- 
struction from Duchess, 60 miles from Mount Isa, on the 
Cloncurry-Townsville line. The two principal holdings in the 
field have now been amalgamated as the Mount Isa Mines, 
Ltd., and preparations are being made, pending completion of 
the railway, to erect a 30-ton pilot plant and to open up the 
Black Star lode for steam-shovel working. This lode is now 
proved for an average width of 200 feet and a length of 2,023 feet 
and can be worked very cheaply. According to the Chief 
Government Geologist, the Black Star-Ibus lode is the most 
important in regard to tonnage and has the greatest width of 
payable ore of any known payable lode in the Commonwealth. 
About the middle of 1925, he estimated that there were 3,560,000 
tons of ore proved in this lode, containing 9J per cent, lead 
and 2*5 oz. silver per ton, with a gross value of £11,370,000. 

(22757) F 2 
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The ore-body traversing the Black Rock and Out-on-Her- 
Own leases has been proved, over a length of 635 leet and a 
width of 35 feet, to contain 320,000 tons to a depth of 200 ft. 
assa 3 dng 25 per cent, lead and 12 oz. silver per ton with a 
gross value of £3,000,000. The ore in the Rio Grande line 
was valued at £3,000,000 and that in Mount Isa at £200,000. 
More recently the latter lode has been developing more favour- 
ably, while all the lodes appear to be of higher grade below 
water level as shown by the following assays of samples from 
the deepest workings. 


Lode. 

D^th. 

Lead 

Per uni. 

Zinc 

Per uni. 

Silver. 
per ion. 

Mount Isa . 

300 

19-0 

— 

6*0 

Black Star , 

270 

20-2 

8-2 

8-5 

Black Rock 

270 

28-4 

— 

31-4 

Rio Grande. 

210 

29*5 

7-6 

24-2 


The latest report issued by the Company, dated 31st 
December 1925, gives the following estimates of ore to the 
depths stated, based on development work done to date : — 


Lode. 

D^th. 

Lead. 
Per cent. 

Silver. 

Om. per ton. 

Long Tons. 

Mount Isa . 

300 ^ 

10 

tr. 

123,000 

Black Star , 

200 

9 

3 

3,700,000 

Black Rock 

300 

23 

9 

336,000 

Rio Grande. 

200 

16 

8 

136,000 


In addition to the above, there are many other lodes which 
have given very satisfactory results at the surface and will be 
developed later. Considerable interest has been aroused 
recently by the discovery of lode outcrops on the bank of the 
Leichhardt River opposite Mount Isa. 

Other deposits of lead ore are being opened up in Queens- 
land, notably the old Consuls mine at Chillagoe and the Lawn- 
Hill field in Burke coimty. 

Important copper deposits have been developed in Queens- 
land and over 20,000 tons of copjier were produced annually 
before the war. High cost of wages together with industrial 
unrest and comparatively low prices for copper have resulted 
in many mines being closed down, including the famous 
Mount Morgan mine and most of those in the Hampden- 
Cloncurry district. New methods have been devised to meet 
the situation and a considerable revival in the copper production 
seems probable. 
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Queensland is also an important producer of tin ores, both 
from alluvial and lode deposits. In 1925, the total production 
of tin ore was 1,012 tons, valued at 3^161,500. Present 
prices of tin have stimulated interest in prospecting and several 
companies have been formed recently to develop new deposits 
or re-open old mines. It is expected that there will be greatly 
increased activity in tin mining when the Amending Act, 
authorising entry on all freehold lands, comes into operation. 
Many of the old freeholds in the Stanthorpe field are known 
to contain rich deposits of tin ore. 

Fluorspar has recently figured in the mineral production 
of Queensland, the output being 1,864 tons and 4,227 tons 
in 1924 and 1925 respectively, valued at £5,240 and £13,371. 

Determined efforts are being made to establish the presence 
of petroleum deposits in Queensland, and drilling is in opera- 
tion at several localities. Natural gas, jdelding appreciable 
quantities of petrol, has been proved to occur at Roma. 

South Australia. 

South Australia is the chief producer of iron ore in the 
Commonwealth and contains the largest lead-smelter in the 
Empire, possibly in the world. In 1924, the mineral produc- 
tion was valued at £953,238, of which iron ore (572,997 tons) 
accounted for £667,354 and salt £141,046. Copper was [at 
one time the principal item of mineral production, from the 
Wallaroo and Moonta mines which closed down in 1923. At 
present the small copper output is obtained from re-treatment 
of tailings at Moonta, and prospecting operations at the Wild 
Dog mine, Yelta. 

The production of iron ore from the Iron Knob district 
on a large scale dates from 1915, when the steelworks at 
Newcastle (New South Wales) commenced work. With the 
exception of 1922, each succeeding year has shown an increased 
output. 

The Broken Hill Proprietary Company owns four large 
deposits in the Iron Knob district, viz. : Iron Monarch, Iron 
Knob, Iron Baron, and Iron Prince, About 180 million tons 
of ore has been proved in these deposits, consisting princi- 
pally of haematite, although considerable bodies of magnetite 

F3 
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and some limonite also occur. The quantity of manganese 
varies appreciably and the ore is mined selectively in order 
to keep the average feed of the furnaces at about 1 per cent, 
of manganese. The ore shipped to Newcastle averages about 
as follows : — Pacmt. 

SiO, 1-69 

A1,0, 1-41 

Fe,0, 93 -82 = 65-67 Fe 

MnO 1-n = 0-87 Mn 

P.Og 0-08= 0-035 P 

Most of thefore at present mined is from the Iron Monarch.* 
The Iron Baron and Iron Prince deposits are not yet pro- 
ducing. The ore-bodies are practically without overburden 
and rise from 400 to 600 feet above the surrounding plains. 
They are worked with open-cut faces up to 180 feet high and 
the broken ore is loaded by steam shovels. It is shipped from 
Whyalla, 35 miles by railway from the mines, from 10,000 
to 17,000 tons being shipped per week. 


Salt and g3q)sum are abundant in the lakes at the southern 
end of Yorke Peninsula and near the head of Gulf St. Vincent ; 
also at Lake Hart and Lake Macdonnell. 


Gypsum, limestone and barytes are also becoming more 
important. 

Radioactive ores have attained some prominence, and 
work has been resumed lately at Mount Painter, in the Flinders 
Range, and at Olary. 

Arsenic valued at £544 was reported in 1924 for the first 
time. 


Tin has been recorded in the Glenlok district. 

At present. South Australia is dependent upon other States 
for its fuel supplies, although important deposits of brown- 
coal have been proved by boring. These, however, are difficult 
of access, low-grade, and occur at some depth. A report 
made recently to the Government after special investigation 
points out that there are good prospects of shallower deposits 
being found within reasonable distance of Adelaide and a boring 
campaign is recommended. 

The hinterland of South Australia still awaits development. 
The Flinders Range is known to be mineralised and new 
discoveries are likely to be made with the growth in population 
and facilities of communication. 
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Western Australia. 

The production of Western Australia in 1924 was valued 
at £2,581,162, of which gold accounted for £2,060,298 and coal 
£3^,255. In 1925, the output of gold was valued at £434,530 
(Kalgoorlie £304,892). This serious fall in gold production 
led to an inquiry by a Royal G>mmission which reported in 
June, 1925, making many recommendations for the re-organisa- 
tion of the industry. The famous Boulder Belt, including 
the Golden Mile, the mines of which have paid well over 
£16,000,000 in dividends, still contains enormous quantities 
of ore that would be considered payable in any other part of 
the world. No doubt there is still a bright future for these 
mines when costs have been brought down to normal and the 
industry re-established on a modern basis. It may well be 
that the record value of gold produced, £8,770,719 in 1903, 
will then be exceeded. According to Sir Edgeworth David all 
the evidence shows that there must still be a very large amount 
of unexploited alluvial and reef gold in Western Australia 
and that important discoveries are likely to be made in 
alluvial deposits or ancient river channels. An instance of 
the possibilities is given by the recent clean-up of two 
prospectors in the Mount Magnet district, who obtained 
167 oz. of gold from 21 tons of ore treated and 560 oz. 
of gold from 125 lb. of picked ore. The monthly notes 
issued by the Mines Department are constantly recording new 
discoveries. 

Renewed interest has been shown lately in deposits of 
lead ore, of which there has been a considerable production in 
past years, chiefly from the Northampton field. The Braeside 
mine, in the north-west of the State, appears to have been 
developing favourably in 1925, with Government aid. Western 
Australia possesses important deposits of tantalite that are 
likely to be more actively worked in view of the new uses for 
tantalmn now being developed. Alunite has been discovered 
recently at Campion. 20 miles north of Burracoppin, in a surface 
deposit of considerable promise. 

The unworked resources of iron ore in Western Australia 
are very great, notably on the islands in Yampi Soimd where 
over 97 million tons of high-grade ore exist above water level, 

F4 
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as well as probable reserves of over 450 million tons below 
water level. The following table gives details of some of the 
principal deposits : — 


Locality. 

Ore. 

Per cent. 

Approximate 

Reserves, 

Tons. 

Fe. 

SiO,. 



H,0. 

Yampi . 

Haematite 

66-07 

3-24 

•026 

•032 

0-70 

97,000,000 

Mt. Hale 


65-59 

3-14 

•076 

•037 

1-02 

— 

Wilgie Mia 

• 

*1 

67-19 

1-62 

•071 

•030 

1-37 

26,500,000 

Tallering 

*1 

68-66 

1-77 

•021 

•032 

n. d. 

— 

Mt. Gibson . 

tt 

68-10 

1-02 

•039 

•130 

1-97 

10,000,000 

Koolyanobbing 

Limonite 

61-57 

3-07 

•008 

•050 

n. d. 

1.000,000 

Mt. Caudan . 

tt 

58-02 

2*72 

•047 

•048 

8-88 

20,000,000 

Clackline 


53-56 

1 

6-13 

•111 

•076 

14-06 



The absence of coking coals in Western Australia has pre- 
vented the exploitation of the iron ore deposits hitherto, but 
those at Yampi Sound have many favourable features that 
are sure to be taken advantage of before long. The ore estimated 
above occurs on Koolan and Cockatoo Islands, the former 
having 76 J million tons and thdlatter 20 J million tons, all above 
water level. The Queensland Government took an option 
on the Cockatoo Island deposits, in 1920, with the intention 
of smelting the ore at Bowen, mixed with ore from Cloncurry, 
but the project was subsequently abandoned. Yampi Sound 
forms a magnificent harbour with deep water at all stages of 
the tide and is fully protected from all winds. The ore is of 
excellent quality, is free from overburden and can be very 
cheaply mined and shipped. It has been suggested that a 
coaling station might be established at Yampi in connection 
with the shipment of ore, the ore-ships bringing coal as a 
return freight. 


Tasmania. 

The Tasmanian mineral production in 1925 was valued 
at £1,700,861 as compared with £1,496,804 in 1924. The most 
important items were — copper, £436,661 ; tin, £297,515 ; and 
lead, £197,452. In addition, the electrolytic zinc plant at 
Risdon recovered 42,976 tons of zinc and 174 tons of cadmium, 
valued respectively at £1,560,280 and £38,893, from Broken 
Hill concentrates. 
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The Electrolytic Zinc Company of Australasia, Ltd., was 
formed to remedy the position disclosed by the war, when the 
closing of the usual outlet for Australian zinc concentrates 
focused attention on the inconvenience and positive danger to 
the Empire of allowing concentrates containing 200,000 tons 
of zinc to be exported each year to continental smelters. The 
works are at Risdon, near Hobart, where deep-water shipping 
facilities are available, and are designed for an output of 
about 47,000 tons of electrol 3 ^ic zinc per annum. Hydro- 
electric power to the extent of 33,500 h.p. is supplied by the 
State electrical works. Hitherto, concentrates from Broken 
Hill have formed the main supply to the plant, the roasting 
being done at various existing acid works on the mainland as 
well as at Risdon itself. About 30,000 tons of sulphur from 
Australian ores are thus made available for acid manufacture, 
saving the import of an equivalent quantity from abroad. 
Practically all the acid made at present in connection with this 
plant goes into the manufacture of superphosphates. 

During the year the experimental concentrating plant of 
the Electrolytic Zinc Company was successful in establishing 
' a method of treatment for the Mount Read-Rosebery ore, while 
development at the mines of tliis belt proved a much larger 
tonnage than was originally estimated. Over 2,000,000 tons 
of zinc-lead-silver ore is now practically proved. It may be 
expected, therefore, that the output of lead and zinc from 
Tasmanian ores will increase considerably in the future. In 
1925, the output of lead was valued at £197,452 and that of 
zinc at £110,691. 

One of the most important developments during 1925 was 
the discovery of new deposits of osmiridium at Adams river, 
the production from this source being won in the last six months 
of the 'year and valued at £90,300 out of a total for the year 
of £103,570 for the whole island. 

The Mount Lyell copper mines are famous for the develop- 
ments that have taken place there in the metallurgical treat- 
ment of pyritic ores. Smelting has been continuous since 
1896, and many years of work are still, assured. At the 
North Moimt Lyell mine, ore reserves amount to over a million 
tons containing 6 per cent, of copper and 1'33 oz. silver and 
0*015 oz. gold per ton. In connection with this enterprise; 
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two railways and a large hydro-electric power plant in Tasmania, 
as well as chemical works in Western Australia and plants 
for the manufacture of copper goods in New South Wales, 
have been established. The Mount Lyell Mining and Railway 
Company is also interested in the manufacture of super- 
phosphates in South Australia. Further changes in metal- 
lurgical practice have been made since the war and pyritic 
smelting has been abandoned. The ore is now concentrated 
by jigs and f^ptation machines before sintering, followed by 
ordinary blast-furnace treatment. The present output is at 
the rate of 250 tons of blister copper per week and is being 
obtained at considerably less cost than formerly. 

The tin resources of Tasmania are important and likely 
to remain so for many years. The famous Mount Bischoff 
mine is operating in its fifty-third year with increased efficiency. 
The State hydro-electric plant is being enlarged to meet the 
constantly increasing demand for power, and efforts are being 
made to promote the growth of chemical industries in the 
island. Large quantities of sulphuric acid and superphosphates 
as well as calcium carbide are already being manufactured. 

Tasmania has considerable resources of oil-shale, notably 
in the Mersey Valley, near Latrobe, where a small distillation 
works has been established and worked intermittently for 
many years. Recent investigations have shown that the 
oil-shale areas are much more extensive than was formerly sup- 
posed, and also that the seams are very regular in thickness. 
In addition to the Mersey Valley areas, new shale deposits 
have been found at Native Plain, Kimberley, and elsewhere 
in the northern part of the island, thus proving the continuity 
of the seams over many miles. The following quantities are 
estimated in the northern areas : — 


Area. 


Actual. 

Long tons. 

Probable. 
Long tons. 

Latrobe-Railton . 


6,260,000 

3,460,000 

Other areas . 


. — 

3,865,000 

Native Plain 


3,000,000 

4,500,000 

Kimberley . 


— 

2,026,000 

Merseylea . 


. — 

4,500,000 

Quamby Brook . 


211,000 

1,043,000 

Beulah 


387,400 

1,490,000 

Nook . 


260,000 

3,620,000 

Paramatta . 


22,000 

2,400,000 

Total . 

• 

. 10,140,000 

26,904,000 
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Large " possible ” reserves '^may also occur in these areas 
in addition to the above. The yield of crude oil from these 
shales averages about 40 gallons per ton, but varies considerablj 
from point to point, a number of analyses giving from 11 to 
65 gallons per ton of oil-shale. The crude oil is dark and viscous 
and has a specific gravity of 0-932 to 0-953. Much 
experimental work with different types of retort has been 
carried out recently and large schemes of development are 
being considered. 

Northern Territory. 

The Northern Territory remains largely unprospected, 
owing to the difficulties of communication and climate. Most 
of the mining carried out hitherto has been at localities within 
comparatively easy access of the coast, but sufficient is known 
of the southern portion, known as Central Australia, to make it 
certain that as the transport facilities develop so will the mineral 
production. The total mineral production recorded to the end 
of June, 1924, was valued at £3,379,737, of which only £18,856 
was won in the last twelve months. Over £2,279,448 of the 
total production has been from gold ores, while tin ores have 
contributed over £552,822. At present, tin ore is the most 
important mineral won. 

Recent exploration has resulted in discoveries that are 
stated to be important. Silver-lead and copper ore has been 
found at Barrow Creek, 150 miles north of Alice Springs ; 
copper ore has been worked near Kilgour river, Borroloola 
district ; and mica in the Hartz Range has been actively 
worked. The proposed railway from Oodnadatta to Emimgalan, 
connecting Adelaide with Darwin, will pass through 
broad belts of pastoral and mineral country near the centre of 
Australia, and lead to more active development of all the 
resources of this immense territory. 


NOTES. 

State Aid to Mining in New IZealand.— In a paper read 
recently at a Dunedin Mining Conference, J. H. Kimbell, 
Under Secretary of the New Zealand Mines Department and 
Corresponding Member of the Imperial Institute, gave an 
accoimt of State aid to mining in New Zealand in which he 
included some interesting det^s. In all, fifteen loans have 
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been made to mining companies since 1913, and three to oil- 
boring companies. No less than 915 mining companies and 
prospecting parties have been granted prospecting subsidies 
By the Mines Department since 1883. 

In no other country does the State offer such liberal and 
varied assistance to miners and prospectors as in New Zealand. 
During and since the war State aid to mining in this Dominion 
has been given in several forms, namely : (1) Geological survey 
and bulletins ; (2) Financial aid to prospecting ; (3) Govern- 
ment prospecting drills ; (4) Loans for mining operations ; 
(5) Schools of njines ; (6) Subsidised roads to mining fields ; 
(7) Government water-races. 

Geological Surveys and Reports. — Since the first discovery 
of coal and the precious metals in New Zealand the Govern- 
ment has employed skilled geologists, who have reported, 
after examination, on all the known mineral deposits. 

Since the year 1905 the Geological Survey has made 
numerous detailed field surveys on a systematic plan, and 
20,049 square miles have been geologically surveyed, but the 
reports based upon the whole of such survtys have not been 
published up to the present time. 

Statutory Provisions Relating to Prospecting, etc. — ^Under the 
existing law assistance may be granted for prospecting as 
imder : — » 

1. Subsidies for prospecting {vide Regulation 127 under 
the Mining Act) : 

(«) For prospecting new ground by parties of not less 
than two men, a subsidy not exceeding £l 19s. per 
week per man. 

(b) For sinking in dry ground by parties of not less than 

two men; From surface to 15 feet. Is. \\d. per 
foot ; from 15 feet to 30 feet, 3s. 3d. per foot ; 
from 30 feet to 60 feet, 3s. \\d. per foot ; over 60 
feet, 5s. 2d. per foot. 

(c) For sinking in wet ground where slabbing is necessary, 

double the foregoing rates. For sinking in solid 
rock by blasting, 9s. M. per foot ; but if the cost 
exceeds 19s. per foot, then 13s. per foot may be paid. 

{i) For tunnelling or driving through drift or blue reef: 
up to 400 feet. Is. Hi. per foot ; 400 feet to 700 feet, 
3s. 3d. per foot ; 700 feet to 1,000 feet, 3s. Hi. 
per foot ; over 1,000 feet, 5s. 2i. per foot. 

(tf) For tunnelling or driving through hard rock by blasting, 
a subsidy of 6s. 6i. per foot is offered ; but if the 
cost exceeds £1 per foot then 8s. 8i. per foot may be 
paid. When timbering by sets is necessary, then 
a subsidy not exceeding 2s. 7i. per foot of driv ing 
or one-hif the cost of the timber may be paid. 
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2. Subsidies for prospecting deep levels for gold quartz 
lodes down to a depth of not less than 1,000 feet, and for 
alluvial drift not less than 250 feet {vide Regulation 125, 
under the Mining Act) : such subsidies up to half the estimateU 
cost of the work, but not to exceed £10,000. 

The Minister of Finance may from time to time on the 
recommendation of the Minister of Mines pay to any person 
engaged in prospecting or pioneer mining a subsidy not 
exceeding 5s. for every £1 expended by such person in pros- 
pecting or pioneer mining during the preceding twelve months. 
Not more than £500 may be paid to any person, nor more 
than £10,000 in the whole in any one year. 

Subject to the provisions of the Mining Acts, loans on a £ 
for £ basis may be granted for carrying on mining and pur- 
chasing and installing plant up to £50,000 in each financial 
year. 

The identification and assaying, free of charge, of samples 
from bona fide prospectors is carried out at the Dominion 
Laboratory, Wellington, or at the Schools of Mines. 

Government Prospecting Drills . — Prospecting drills of various 
types suitable for the conditions existing in the Dominion are 
lent to bona fide prospectors. A monthly rental is charged 
for the plant, and the hirer is required to maintain it in good 
order and condition, as security for which a deposit is required, 
together with a bond varying in amoimt according to the class 
of drill loaned. 

When the Government provides an expert drill superin- 
tendent to take charge, one-half of his salary, together with 
one-half of the amount of the authorised travelling allowances 
and expenses incurred while proceeolng from his last emplo 3 mient 
to the site of the drilling operations, and one-half of his camp 
allowance while the work is in progress, is paid by the Mines 
Department ; but if the hirer provides the drill superintendent 
the whole of his salary is paid by the hirer. All working 
expenses are also paid by the hirer, including renewals, etc., and 
the loss on carbons. 

The hirer is required to furnish to the Mines Department 
weekly reports of boring results. 

Gjnsiderable use was made of the Government prospecting 
drills during 1924, an aggregate of 5,948 feet being drilled 
in fiftj^-two holes, of which five were for coal, the remainder 
being for gold. 

nfonganese Ore in South Africa.— Important dei»sits of 
manganese ore discovered about four years ago in the neighbour- 
hood of Postmasburg, Cape Province, have been examined 
recently by the officers of the Geological Survey of the Union 
of South Africa. The deposits referred to occur in the norther 
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portion of the Cape Province, and extend for about forty 
miles almost without break from a point about five miles 
west-north-west of Postmasburg in a northerly direction across 
we division of Hay into the division of Kuruman. The 
m(5j>t convenient access is by way of Kimberley, from which 
the little village of Postmasburg lies 106 miles to the west- 
north-west. The nearest railhead, Douglas, is situated 65 
miles south-east of Postmasburg and forms the terminus of 
a branch line which joins the Kimberley-Capetown main 
line at Belmont. 

The bulk of tjie ore is psilomclane, in good physical condition 
for export. It occurs as a sheet up to 20 feet in thickness, 
interbedded in slates and ferruginous conglomerates, dipping 
to the west at low angles, and forming part of the lowermost 
beds of the Matsap System, which rests on the limestones of 
the Campbell Rand Series. The ore is of the ferro-grade, 
containing from 42 to 58 per cent, of manganese (Mn), 1 -75 to 
7 of silica (SiOg), 3*25 to 10-9 of iron (Fe), and no phosphorus. 
Much ore is exposed at the surface, and opencast mining is 
practicable. 

Assuming an average thickness of four feet, there are 
approximately 900,000 long tons of ore in sight in the form of 
residual cappings due to the removal of the overlying sediments 
by denudation. Along the outcrop of the deposit, where it 
passes westward under the Matsap Beds, a further 1,800,000 
long tons are in sight, assuming an average thickness of eight 
feet and an exploitation over ten feet on the dip. Further 
development down to a depth of a hundred feet on the dip 
would yield an additional supply of approximately sixteen 
million tons. For fuller details concerning these deposits, 
including estimates of probable costs of production and trans- 
port, reference should be made to a recently-published paper 
by A. L. Hall entitled “ The Manganese Deposits near Post- 
masburg, West of Kimberley ” {Trans. Geol. Soc. of S. Africa, 
1926, 29. 17) . 

Tin Ore in Tanganyika and Uganda. — E. J. Wayland, 
Director of the Geological Survey of Uganda and Corres- 
ponding Member of the Imperial Institute, reports to the 
Institute that the discovery of cassiterite in the Karagwe 
district of Tanganyika and the Ankole district of Uganda 
has led to considerable activity on the part of prospectors, 
and that extensive areas have been let out under exclusive 
prospecting licences in Uganda, The cassiterite occurs in 
surface wash scattered over the hill-sides, and is foimd in all 
grades from pea-sizes to lumps weighing several pounds. 
It is derived from quartz reefs that penetrate the shales, 
phyllites and schists of the Karagwe-Ankolian series of sediments 
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which are thought to be pre-Cambrian in age. Up to the 
present, no reef or alluvial deposit sufficiently constant in 3 deld 
to be worth working has been discovered. It is noteworthy 
that the Karagwe-Ankolian sediments are penetrated by larfe 
granitic intrusions, to which the quartz reefs are closely rclj^ued. 

S 

Canadia n Graphite. — ^The High Commissioner for Canada 
has received from the Dominion Department of Mines at Ottawa 
the following information with reference to Canadian graphite. 

Graphite mining in Canada is recovering from the de- 
pression from which it has suffered for spme years. The 
industry is now being established on a more healthy and 
favourable basis, and promises well for the future. The Black 
Donald mine at Calabogie, Ontario, and the Standard mine at 
Guenette, Quebec, finding a ready market for their products, are 
producing to the full capacity of their concentrating plants. 
The Black Donald is marketing the greater part of its product 
in the United States, the Standard in Germany and in England. 

In the Buckingham district of the province of Quebec, 
about twenty-five miles north-east of the city of Ottawa, the 
property of the North American Graphite Corporation was 
explored by diamond drilling during the autumn of 1925, some 
promising deposits having been located which will be developed 
during the winter, and mineral made available for milling 
operations in the spring. The Bell and Quebec properties in 
the same district have recently been acquired by Ottawa and 
Montreal interests, and both of these companies appear to have 
obtained good financial backing. 

Canadian graphite deposits are of good grade. The dis- 
seminated flake deposits contain on an average 15 per cent, 
graphite. The Black Donald deposit is unique, being the richest 
known deposit in America. It contains over 60 per cent, graphite, 
and owing to the superior quality of its product it has been 
able to maintain production during periods of uncertainty. 
Considerable tonnages are available for increased production. 

Canadian graphite is of high quality, suitable for both 
lubrication and crucible purposes. A Mgh-grade flake can 
readily be produced by modem methods of concentration and 
refining. The percentage of No. 1 flake from the disseminated 
mineral averages about 60 per cent, of the graphite content. 
No. 2 flake and fines making up the balance of the recovery, 
which is over 90 per cent, of the content in the mineral. The 
Canadian industry has suffered in the past by inefficient 
methods of concentration and refining ; by inexperience on 
the part of promoters ; and by importations of cheaply mined 
flake from Madagascar and Ceylon. The first two factors 
have been largely eliminated, and graphite can now be produced 
in Canada at a very reasonable price. 
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The present activity is due to higher prices for flake in 
the United Stat^ market and to possibilities of increased 
trade with Europe. Canadian operators have the stability 

Canadian credit as an inducement to European trade. The 
greater development of this trade and the continued support 
of European buyers will enable Canadian operators to furnish 
a dependable supply of high quality graphite. 

flanadiftn Magnesite. — ^The High Commissioner for Canada 
has received from the Dominion Department of Mines the 
following information with reference to Canadian magnesite. 

Important deposits of magnesite are found in Canada in 
the Grenville district, province of Quebec. These deposits 
were worked on a large scale during the war, most of the dead- 
burned magnesite produced being exported to the United 
States. After the cessation of hostilities, however, that 
country placed a heavy import duty on the product, and 
since then Canadian production has been limited almost 
entirely to the demands of the home market. At the present 
time an effort is being made to reduce costs and develop a 
market in both Great Britain and the United States. 

Canadian magnesite contains some lime, against which a 
prejudice has existed amongst steel manufacturers, but it is 
being found that such a prejudice is not justified. In the 
preparation of the Canadiam dead-burned magnesite the 
various grades are so blended as to secure a product of great 
uniformity, and herein lies one of its chief advantages. Iron 
in the form of roll scale is mixed with the crude magnesite, 
which is then finely ground and burned at a very high tempera- 
ture. The result is a product which gives the fullest satisfac- 
tion in the steel trade. A test was carried out recently in an 
open-hearth furnace which was bottomed with this material. 
After 200 heats it was found to be in good condition. A 
chemical and microscopic examination of the bottom showed 
that nearly all of the lime and silica had recrystallised, forming 
a monolithic bottom. 

Up to the present the chief use for Canadian magnesite has 
been in the form of dead-burned material for steel furnaces. 
There is reason to believe, however, that it may also be exten- 
sively used in the production of caustic-calcined magnesite 
for Sorel (oxychloride) cement. The lime which it contains 
does no harm except when in the free state, and by calcination 
at a low temperature it is found possible to secure an effective 
use of the magnesia formed, the calcium carbonate remaining 
undecomposed and therefore merely acting as a filler. The 
magnesite is low in iron and the Sorel cement made from it is 
of excellent appearance and quality. 

Magnesite bricks have usually been made of material low 
in lime, but experiments being carried out at present by the 
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National Research Council of Canada and the Canadian Depart- 
ment of Mines indicate that, when properly made, lime is not 
detrimental. When these experiments have been completed 
the results obtained will be made available to manufacturers- 
of magnesite bricks. ^ 

Developments in Selective Flotation.— Great advance^as 
been made recently in the selective flotation of minerals, 
resulting in better recoveries and higher-grade products from 
the ores with consequent higher ultimate recoveries at the 
smelters at lower cost. Progress of this nature is equivalent 
to the discovery of new deposits and an increase in the world’s 
resources. Surprising results have been described by A. T. 
Tye from ore of the Capote 15 mine at Cananea, Mexico [fing. 
S' Min. Journ.-Press, 1926, 121, 597-604). The ore consists 
principally of pyrite, chalcopyrite, chalcocite, bornite, zinc- 
blende, galena, quartz and felspar. The ore contains about 
2 per cent, of copper while about 33 per cent, of it is pyrite. 
Microscopic examination shows that the ore would have to be 
ground to 400 mesh in order to free the copper minerals from 
the enclosing pyrite. Before the new methods were introduced 
the ratio of concentration by gravity and ordinary flotation 
means was about 2’6 : 1, so that milling 1,500 tons of ore per 
day the concentrates would have amounted to about 543 tons 
containing about 4 >38 per cent, copper. By August, 1925, 
the ratio of concentration had been increased to 10*7 : 1 and 
the concentrates assayed 19 ’20 pei cent, of copper, the quantity 
to be smelted being reduced to 140 tons per day. The ore is 
crushed so that rather more than 50 per cent, passes a 200- 
mesh screen and the circuit is kept alkaline with milk of lime. 
The following figures illustrate the old and new practice, each 
for 6 month periods: — 2 Ddhau isthaif 

1923 . 1925 . 

Cost of concentrating, $ per ton . 0 • 83 0-90 

Ratio of concentration . . . 2*575 10*18 

Copper recovery, per cent. . . 87*40 91*17 

Silver „ „ . . 88*21 90*18 

Gold „ . 95*80 88*82 

Copper in ore, per cent. . . . 1*95 1*91 

„ „ concentrate, per cent. . 4*38 17*69 

Iron in ore, per cent. . . . 16*7 15*7 

„ „ concentrate, per cent. . 36*0 30*2 

,. „ tailings, per cent. » . 5*2 12*1 

The reagents used in the old practice were coal-tar, fuel-oil 
and pine-oil. To-day 0-090 lb. oh potassium xanthate and 
11*18 lb. of lime per ton of ore treated are employed. The 
lime has the effect of depressing the pyrite while the copper 
minerals float. It was found that a mixture of thiocarbanilide 
and orthotoluidine, known as T-T mixture, was equal in inetal- 
lurgical effect to xanthate, but the latter is found more suitable 
for Cananea conditions. 
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Selective flotation was the subject of an interesting discussion 
at a recent meeting of the New York section of the American 
Institute of Mining Engineers, reported in the Et^ineering 
and Mining Journal-Press (1926, 121, 542-3). J. M. Callow 
s;^id that the essential factors in successful selective flotation 
we*!? : (1) the grinding must be such as to liberate the particles 
of the various minerals ; (2) the proper pulp-density and 
alkalinity must be attained. Acid circuits are now almost 
unknown. Reagents may be classified as (1) collecting but 
non-frothing, of which carbanilide dissolved in orthotoluidine 
and xanthate are most important. (2) Depressing agents, of 
which sodium*' cyanide, zinc sulphate and lime are examples. 
These prevent zinc, copper and iron sulphides from rising 
while galena is being floated. (3) Activating agents which 
revive the temporanly “ deadened ” sulphides after lead has 
been floated. Copper sulphate is the principal reagent used 
for this purpose. (4) Frothing agents such as pine oil, etc. 
Potassium xanthate is used almost exclusively as a collecting 
agent for copper ores on account of its ready solubility and 
cheapness. For lead and zinc ores thiocarbanilide usually 
gives better recovery and selectivity, thus compensating for 
its greater cost. During the last eight years important changes 
of practice have been made at the Utah Apex mill, where the 
ore treated contains about 9"6 per cent, of lead, 7*2 per cent, 
of zinc and 15 per cent, of irdn. The results are summarised 


in the following table 

Method. 

Recovery. 

Per cent. 

Lead 

Concentrate. 

Per cent. 

Zinc 

Concentrate. 
Per cent. 

Table concentration 

Lead. 

94 

Zinc. 

Lead. 

18 

Zinc, 

60 

Lead. 

Zinc. 

Flotation for lead only 

91 

— 

53 

— 

— — 

Selective flotation 

95 

74 

52 

4-9 

0-5 

49 

Selective flotation with heat- 
ing of zinc circuit 

94 

88 

51 

5-7 

1-5 

52 


ABSTRACTS OF RECENTLY PUBLISHED LITERATURE 
ON MINERAL RESOURCES. 

The following abstracts of the more important recently 
published papers and reports on mineral resources relate not only 
to the resources of the Dominions, Colonies and India, but also to 
those of foreign countries. The Imperial Institute accepts no 
responsibility for the opinions expressed by the authors of the 
papers and reports referred to in these abstracts. 

METALS. 

Aluminium and Bauxite. 

Gold Coast. — ^An illustrated article entitled *' Bauxite on 
the Gold Coast,” with a map of the deposits by Lloyd T. 
Emory, appeared in the Engineering and Mining Journal-Press 
of 13th March (1926, 121, p. 443). 
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The ore on Mt. Ejuanema is of both massive and rubbly 
character, the average thickness being 23 feet. It owes its origin 
to day shales, which by natural abstraction of silica have been 
converted from a hydrated silicate to the hydrated oxide.. 
The average analysis of 17 .samples in percentages is as follo\KS‘’: 
Almnina, 60*55; ferric oxide, 9*75; silica, 1*42; tilfJinic 
oxide, 2*21 ; lime and magnesia, 0*73 ; water, 25*59. The 
Geological Survey estimates the ore reserves at over four million 
tons, but development is hindered by cost of transport to the 
coast. Limestone, which is abundant at Okraji, 20 miles away, 
could be used with the bauxite for manufacturing aluminous 
cement. 

At Affo Range, near Sefwi Bekwai, 50 miles north-west 
from Dunkwa, which is 100 miles from the coast, are deposits 
of bauxite apparently derived by the leaching of silica from 
phyllites and fine-grained mica-scliists on the tops of hills. 
A small amount of gold is present, which is apparently eluvial 
and derived from the weathering of quartz veins. The Survey’s 
estimate of the reserves is 22 million tons containing 55*77 per 
cent, of alumina and less than 1*88 per cent, of silica. 

Two mountains, 13 and 15 miles E.N.E. of the Affo group, 
contain 925,000 and 200,000 tons of bauxite. 

Mt. Kawkawti, 18 miles W.N.W., which consists of a basic 
rock, probably dolerite, has a capping of bauxitic laterite. 

Mt. Tififi, in the Yenahin district, about 35 miles west and 
a little north of Kumasi, has a capping of ferriferous bauxite 
amounting to seven million tons. 

Canada. — The development of the water power of the 
Saguenay River, Quebec, in connection with the production of 
aluminium, is mentioned in the Times Trade and Engineering 
Supplement (May 1, 1926, p. 160). The plans provide for the 
production by 1927-8 of 180,000 tons of aluminium per 
year, hence it is probable that soon Canada will be contnbuting 
a large proportion of the world's output. It is suggested that 
aluminium cooking utensils will be produced at the price of 
" tin pans,” and duralumin at a price comparable with that 
of steel. A refining plant will be built at Chicoutimi, where 
the deep water on the Saguenay River ends, and most of the 
bauxite imported from British Guiana will be refined there. 
According to the Engineering and Mining Journal-Press (1926, 
March 27, p. 535) the institution of a Canadian-Guianan line 
of steamships is under consideration. 

Other industrial developments on the Saguenay River on 
a huge scale are being considered. Hydro-electric power will 
be used by the Romanic River Oxide Co./ which holds deposits 
of ochre at Riviere Romanic on the north shore of the St. 
Lawrence River. This company intends to erect a paint plant 
at Levis, Quebec, at a cost of $1,000,000. 
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Russia. — ^According to the Metal Bulletin (1926, Feb. 26, 
p. 19) it is reported in Deutsche Bergwerks Zeitung that a French 
industrial group negotiated recently with the Soviet Govem- 

S '; as regard a concession for the raining of bauxite in 
i-west Russia, on the River Voloshba. TTie deposits are 
ed in the Tcherepovez Government, and were only 
discovered in recent years. There are reported to be so far 
discovered 800,000 tons of first quality bauxite and over a 
million tons of lower grade. 

United States. — In a Bulletin (No. 750G) of the United 
States Geological Survey, 1925, by E. F. Burchard, entitled 
" Bauxite in N.E. Mississippi,” are described deposits of 
bauxite, mostly low grade, which extend over 10 counties in 
the area mentioned and are estimated to contain 1| million tons. 
The geology of the deposits is described, and a large number of 
analyses are given. 


Gold. 

Russia. — ^The Soviet Union Monthly (1926, 1, March, p. 31) 
gives the following list of gold-bearing areas in which concessions 
are obtainable : (1) the Berezovsky region of the Urals, 8 miles 
from a railway and near Sverdlovsk, where there has been an 
output of about 260,000 oz. of gold per year ; (2) the Kotch- 
karov region of the Urals ; ( 5 ) the Bogomdarovanny, a rich 
mine in the southern part of the Atchinsk district, piovince of 
Eniseisk, and (4) another rich mine in the Undinsk region. All 
the above are stated to have been prospected and to be ready 
for operation. Unprospected areas include : (1) the Tubinsk 
deposits near the town of Minusinsk ; (2) the Limurinsk 
deposits of the Amur, and (3) those of Chukotisk Peninsula. 
Concessions for gold mining have recently been given to Lena 
Goldfields Ltd., to the Ayan Cx)rporation, and to the Japanese 
Mining Company, Tanaka. 


Nickel. 

Recent developments in the nickel industry were described 
by P. D. Merica at the March meeting of the Canadian Institu- 
tion of Mining and Metallurgy, and are reported in Canadian 
Mining Journal (1926, 47, 329-336 and 396-400). The 
reduced demand for nickel in armaments since the war has 
been nearly compensated for by the creation of new uses, with 
the result that the industry is now on a far firmer foundation 
than previously. The increased willingness in the engineering 
trades to consider the use of alloy steels in place of materials 
used hitherto has been of marked assistance, while the growth 
of the motor industry has called for largt ly ' '.creased quantities 
of special alloys of all kinds. It is estimated that about If lb. 
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of nickel are vised in each motor-car produced, chiefly in the 
form of nickel-steel for gears, axles, crank-shafts, etc. Turbine 
reduction-gear forgings, turbine rotors and hydraulic-press 
columns are among the more important new uses of nickel-steel. 
Monel metal is replacing other materials in laundry machines and 
dyeing vats, owing to its resistance to corrosion and the /case 
with which it can be cleaned. Great improvements have been 
made in monel metal itself, and in methods of treating it so that 
it can now be fabricated with ease, i.e. can be welded, machined, 
brazed, drawn and stamped. Many other important alloys 
have been developed with greatly varied uses^ The present 
price of nickel is less than that ruling before the war. The 
world’s consumption of nickel in 1925 is estimated at 30,000 
tons, of which the United States took more than half. 


Platinum. 

Southern Rhodesia. — h Short Report (No. 19), entitled 
“ Platinum in Southern Rhodesia,” by B. Lightfoot, has recently 
been issued by the Southern Rhodesia Geological Survey. The 
author summarises the matter which had been previously 
published, including an article written by H. B. Maufe, Director 
of the Geological Survey, who drew special attention to the 
necessity for prospecting the fpllowmg Great Dyke areas in 
which norite was known ; (1) the section southwards from 
Makwiro to possibly beyond the Umfuli River ; (2) the Selundi 
Hills section, east of Selukwe ; (3) the north-west comer of 
the Belingwe district on the Springs, Bannockburn and Sande- 
man’s farms. Platinum has since been found in all these areas, 
which are shown in the Report on a sketch map. A series of 
rock specimens from the neighbourhood of Makwiro proved 
to be very similar in appearance to the Upper or Merensky Reef 
in the Lydenburg district of the Transvaal, and, after an 
examination of the neighbourhood from which these specimens 
were obtained, it was decided that the author should make a 
geological map of the Great Dyke between the Hunyani and 
Umfuli rivers, which covers an area of some 450 sq. miles. 
The structure of the Great Dyke, a knowledge of which is 
important in connection with future developments of platinum 
and chrome ores, still remains unsettled by the author’s some- 
what limited investigations. 

The area examined includes a body of norite 28 iniles long 
and up to 5J miles broad. The Great Dyke itself is chiefly 
bounded by granite, but near the Umfuli River to the south are 
small areas of basement schists with banded ironstone. The 
rock groups in order of age are : (5) soil, (4) basalt dykes, (3) 
norite, p 3 n:oxenite and harzburgite of the Gr^t Dyke, (2) 
granite, (1) banded ironstone and greenstone schist. 
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In a plan of the dyke in the Makwiro area is shown the 
capping of felspar-rich norite which rests on a thick layer of 
pyroxenite. This, in turn, is underlain by a thinner layer of 
serpentine with chrome seams, which dies out to the south. 
The bottom or marginal layers of the dyke are poorly exposed 
andVotten, and appear to be mainly of harzburgite. The 
rocks of the dyke in the Makwiro district appear to be a series of 
beds of synclinal form, the norite forming the central portion 
of the dyke in all platiniferous areas. The platinum-bearing 
zone, a pyroxene-rich norite reef, occurs a few feet below the 
base of the nqrite proper, its outcrop being often concealed 
by boulders resulting from the decomposition of the norite. 
Its platinum content ranges from a trace to 3 dwt. per ton. 
The author is convinced of its exact similarity to the Lydenburg 
reef. An enormous tonnage of ore is present, but whether 
such low-grade material can be profitably exploited remains 
to be determined. 

A platiniferous area 2 miles long has been recently pegged 
in the Tebakwee district of Southern Rhodesia, ^me 
samples are reported to have averaged 4- 6 dwt. crude 
platinum per ton over a width of 46 in. The lowest assay 
was 3‘ 1 dwt. over 48 in. ; the highest 8 dwt. over 36 in. The 
strike is very regular and it is thought possible that the lode 
may extend to a considerable, depth. It occurs in pyroxene- 
norite, which underlies spotted norite (anorthosite) and 
overlies enstatite. The lode is very flat, and dips to the 
west (Min. Journ. 1926, 152, March 20, p. 237). 

New Zealand. — The New Zealand Official Year Book (1926, 
p 9) gives an account of various occurrences of platinum in the 
Dominion. In Southland crude platinum is found in gold wash, 
and is distributed for a distance of 92 miles along beaches 
and coastal terraces from Blue Cliffs to Longbeach. The 
platiniferous sands are derived from serpentine or other olivine- 
bearing rocks which occur in Fiordland. Native platinum has 
been obtained in payable quantities from Cameron Creek, 
Groveburn, Orepuki, Pahi, Round Hill, Steel Head, Bushy 
Point, Waipapa, Otara Beach, 12-mile Beach, and Waikawa. 
The coarsest platinum is found west of Waiau River, while that 
won east of Otara is very fine. From the gold alluvial workings 
at Waikoau River, Rowallen, as much as 1 oz. of platinum has 
been obtained to every 3 oz. of gold. The platinum is left as 
a residue after the amalgamation of the gold, and by further 
washing a 50 per cent, concentrate is obtained. Assays of 
two samples of concentrate from Smith’s Claim, Round Hill, 
gave : (1) gold 53 oz. and platinum 72 oz. per ton of concentrate ; 
(2) gold 15 oz. and platinum 51 1 oz. Concentrates from the rich 
wash on the Otara Claim assayed : osmiridium 15J dwt. ; 
platinum, dwt. ; gold, 5 dwt. per ton. 
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Tin, 

Hong Kong. — ^A description of Hong Kong tin-refining 
methods has been given by P. R. Wolff in the Far Eastern 
Review and is abstracted in Eng. and Min. Journ.-Press (1925, 
121 . 407 ). 

Although there is one fairly modern smelting pWnt at 
Kochiu in Yunnan, where most of the Chinese output of tin 
is obtained, the product is low-grade, ranging from 50 to 90 per 
cent, of tin. Most of it is sent, therefore, to be refined at one 
or other of the six refineries in Hong Kong. The slab tin to 
be refined is melted in a circular iron pan, 39 in. in diameter 
and 12J in. deep, in the centre of which is placed an iron 
cylinder 15 in. in diameter, 12 in. high and is in. thick. 
The contact between the pan and cylinder is a knife-edge 
past which the tin as it melts finds its way into the cylinder, 
whence it is ladled into moulds. The slag on the metal outside 
the cylinder is skimmed off at frequent intervals. It contains 
about 70 per cent, of tin and is reserved for refining with 
charcoal under forced draft during slack periods. The residue 
from this further operation, called “ iron tailings,” contains 
from 30 to 35 per cent, of tin and is exported to Europe or 
North China. The control of all operations is entirely by 
observation, chiefly of the surface of test-discs drawn from the 
cylinder. Should the metal* be too impme for the grade 
required it is ” sweetened ” by the addition of Straits, Banca 
or Ho Yuen (Kwangsi) tin. The latter contains 99-8 or more 
per cent, of tin. Each refinery has a capacity of about 25 tons 
per working day of 16 hours. Seven grades of refined tin are 
exported as follows : — 


No. 1 . Minimum 99 per cent, tin 


ft 2. ,, 98 

3. „ 96 

Kap slabs 99-5 

Dow ingots 99-5 

Dow slabs 98 


J To foreign countries, 
chiefly United States. 

To Swatow. 

To Amoy and Foochow. 


Kwa Hung No. 3 pigs, slightly under 98 per cent, tin, to 


Shanghai and North China. 


Bolivia. — ^The geologic features of Bolivia's tin-bearing 
veins is the subject of an article by F. R. Koeberlin in Eng. and 
Min. Journ.-Press (1926, 121, 636-642). The secondary 
enrichment of tin veins in Bolivia has been generally attributed, 
hitherto, to the oxidation and solution of statinitc with re- 
deposition of the tin as cassiterite. Koeberlin maintains that 
in many important cases the primary cassiterite has been 
dissolved and reprecipitated in lower parts of the veins to 
form zones of secondary enrichment. The belt in which the 
Bolivian tin veins occur is about 600 km. by 100 km., the 
northern half of this zone being characterised by granite out- 
crops while in the southern half the outcrops consist of rhyolite- 
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porphyry. The veins graduate from normal tin veins in the 
north through tin-silver, silver-tin and silver veins to lead-zinc 
veins in the south. The principal veins occupy fault-fissures, 
the movement in some cases being very considerable, as for 
example the San Fermin vein at Llallagua where the displace- 
ment amoimts to about 500 m. Other veins are contraction 
fissures. The author gives a number of instances of secondary 
enrichment on which is based a classification of the veins on 
economic lines, as follows : — 

(1) Veins, the primary filling of which is too low-grade to 

be psofitably worked, but which in the upper portions 
have been brought within the economic hmit by 
secondary enrichment processes. Examples : the 
great majority of small displacement mines worked 
in Bolivia. 

(2) Veins, the primary filling of which is in itself exploitable 

with profit, but which have furthermore shown a 
secondary enrichment zone of exceptionally high 
values. Examples : Llallagua-Uncia, Potosi, Oruro. 

(3) Veins, the primary filling of which alone is the ba.sis of 

exploitation, and which have not been secondanly 
enriched. Example : Chocaya (Colorada tin vein). 

Koebcrlin considers that Bolivia has great possibilities in 
regard to the discovery of new #in deposits, for which electiical 
prospecting methods would probably be useful, especially in 
southern Bolivia, where many veins carry a liigh proportion 
of pyrite. 

Titanium. 

Canada. — ^According to Oan. Off. Min. News Letter No. 78, 
Feb. 1926, received from the High Commissioner for Canada, 
research is being conducted by the Mines Branch, Canada, and 
by a firm of pigment manufacturers, on the possibility of 
producing electrolytic iron and titanium white pigment from 
Canadian ilmenite. The ore is mixed with carbon and reduced 
in a rotary kiln to sponge iron, the titanium oxide remaining 
unaltered. The iron is then dissolved out with ferric chloride 
and the resulting ferrous chloride solution is electrolysed, iron 
being deposited and ferric chloride remaining, which can be 
used over again. The titanium oxide residue is treated with 
sulphuric acid and evaporated down. The sulphate mass is then 
leached with water, which results in the precipitation of 
metatitanic acid. TTiis is mixed with Uanc fixe and calcined 
at a high temperature into marketable pigments. 

For the success of this process cheap electrical energy is 
essential, and as this is available in Quebec close to the ilmenite 
deposits, and as the results of experiments have so far been 
satisfactory, the possibility of utilising Canadian ilmenite in 
this way seems very promising. 
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Zinc. 

In the process of galvanisation, the importance of the purity 
of the metal galvanised as well as that of the zinc itself is not 
generally recognised. It is well known that pure zinc is very 
resistant to the action of air and water and therefore does 
not corrode easily. Molten zinc readily dissolves impure iron 
with the result that the purity of the zinc-coating depends 
upon the purity of the metal dipped in the galvanising bath. 
For example, steel dissolves in zinc several times more rapidly 
than ingot iron, which corresponds closely with their respective 
impurities, ingot iron having only one-fifth of* the impurities 
in ordinary steel. Further, a dense uniformly rolled sheet 
dissolves less rapidly than an irregular sheet. The effect of 
variation in the under-material on the coating itself is shown by 
the following figures : — 


Material galvauiscd. 

Pit unt. 
of iron in 

sine coating. 

Ingot iron 

3-92 

Coppered iron 

4*89 

Common steel 

5-91 

Coppered steel 

4*55 


The life of a galvanised sheet, then, depends directly on 
the purity of the iron or steel used in it, as the points at which 
impurities occur in the coating fprm poles for electrolytic action 
in the presence of air and moisture {Ohem. and Ind., 1926, 46, 
139). 

French Indo-China. — The Compagnie Miniire et Mitallur- 
gique de I’Indo Chine, operating a zinc smelter at Quang-Yen, 
has now issued its report of a fost year’s work According to 
the Echo des Mines et de la Mitallurgie (1926, 1st April, 15!^-5), 
the plant commenced operations in November 1924, and 
produced 1,141 tons of zinc. The ore despatched from the 
mines to the smelter amounted to nearly 3,000 tons. Two 
new furnaces are under construction and four others are 
proposed for 1927, when the total production of the plant is 
estimated to reach about 8,000 tons of zinc, while the ore 
required will be about 20,000 tons. 

NON-METALS. 

Asbestos. 

Uoion dt S. Afrimi. — In a recently published report on “ The 
Economic Geology of Sabie and Pilgrims Rest ” {Mem. N o. 23, 
Geol. Sure., Union o/S. Africa), by W. J. Wybergh, an account 
is given of an occurrence of asbestos on the farm Oliphants- 
geraamte No. 459. The occurrence is situated on the west 
Mde of a spur east of the old main road from Sabie to Lydenburg. 
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The outcrop, which has been traced for about a mile, runs along 
the top of a kranz which marks the course of a flat, intrusive 
igneous sheet about 50 feet thick, and appears to be about 
200 feet below the bottom of the Pretoria shales. The dolomite 
in contact with the upper surface of this has been altered to 
serpentine, and is somewhat crushed and contorted. The 
thickness of visibly altered dolomite exposed is about 3 feet, 
consisting of alternate hard and soft bands well brought out 
by the weathering. Where unweathered, it is a hard, compact, 
fine-grained yellowish-grey rock, interleaved with light greenish 
serpentine. The asbestos-bearing bed is about 18 in. thick, 
and consists of dark serpentine mottled with green, containing 
asbestos bands scattered irregularly through it. The latter 
forms from one-third to half of the mass, but the proportion 
varies. Individual bands are very irregular, but there are 
usually one or more bands up to IJ in. thick, and several 
more from J in. to | in. Beneath this is a bed, 2^ feet in 
thickness, of hard, serpentinised dolomite, sometimes veined or 
mixed with irregular bands of fine-grained crystalline marble. 
This may be up to 4 feet in thickness, and sometimes carries 
another seam of asbestos 3 feet below the main seam, with 
12 in. of serpentine immediately beneath it, resting on the 
igneous sheet. The commercial qualities of this asbestos have 
not yet been investigated, but at the outcrop the fibre appears 
to be somewhat brittle. 

Canada. — It is reported that the asbestos found at Lytton, 
B.C. (mentioned in the last number of this Bulletin) has proved 
to be of the amphibole variety and is therefore of little com- 
mercial interest. {Asbestos, 1^6, 7, Feb., p. 12.) 


Basalt. 

France. — A firm with works at Vitry-sur-Seine and at 
Le Puy has developed a thermic process by which basalt may 
be fused and moulded into any desired shape. The fused 
basalt has a tensile strength of 42,000 lb. per square in., a 
dielectric strength of 35,000 volts per J in. thickness, and is 
extremely resistant to the action of acids and caustic alkalis. 
It may be made into tanks or vats, lining slabs, pipes, taps, and 
other appliances utilised in the chemical industries. {Chent. 
Trade Journ., 1926, 78, 318.) 

Clays. 

Union of S. AMca. — In a recently published report on “ The 
Economic Geology of Sabie and Pilgrims Rest ” {Mem. No. 23, 
Geol. Sure., Union of S. Africa), by W. J. Wybergh, an account 
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is ^ven of a deposit of kaolin on the farm Bultfontein No. 248, 
which lies south-east of Sabie on the granite below the Berg 
and about 10 miles north of White River Settlement. A 
considerable amount of prospecting has been done at this 
locality. The main deposit is situated between two spruits 
just above their junction near the south-eastern end ^ the 
farm, but the material extends to both sides of these spruits, 
the exact extent not being ascertainable on account of the 
overburden of soil, etc. The kaolin has evidently been derived 
from the granite, but the actual deposit has obviously been 
laid down by running water. It consists of remarkably pure 
white kaolin, in some cases entirely free from quartz or other 
sand, in others more or less mixed and requiring further washing. 
The whole deposit, where opened up, lies beneath an overburden 
of from 4 feet to 5 feet of surface soil, and consists of alternating 
beds of pure white kaolin, with more or less sandy kaolin, 
pure light-yellow kaolin, brown clayey sand, and brown gravel. 
The division between the various beds is usually fairly sharply 
defined, and there should be no difficulty in working the pure 
kaolin separately from the sandy kaolin. The former is stated 
to have been analysed and found to be of the highest grade, and 
it certainly has that appearance. The bulk of the deposit, as 
far as can be seen, is contained in an area of about 2,000 feet 
by 700 feet, and the quantity, is probably very large. It is 
not improbable that other similar deposits exist in the 
neighbourhood. 

United States. — In Eng. and Min. Journ.-Press (1926, 121, 
408), there appeared an article by V. M. Arciniega on clay 
deposits in Nevada which are being worked on account of 
their oil-bleaching properties. The deposits, which consist of a 
series of lake beds of Tertiary age ranging in thickness from a 
few inches to several feet, are situated in Nyc county, Nevada, 
and 10 miles north-east of Death Valley Jimction. These 
clays are mixtures of hydrous silicates of alumina and magnesia, 
the latter predominating, and physically they resemble the 
montmorillonite or bentonite of Otay River valley, California. 
Both varieties occur in bedded deposits, lenses and balls in a 
white, fine-grained limestone. They are being worked in open 
pits, the clay being air-dried to a 20 per cent, moisture content. 
It has been found that for filtering oils the aluminous clay is 
from ^ to times as effective as fuller’s earth, and the 
magnesian from 2 to 4 times as effective as that substance. 
No acid treatment is employed to render the clays active. 
Each batch is tested and graded according to its filtering 
efficiency before being put on the market. At present, 1,000 
tons per month are produced and considerable reserves are 
available. 
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Coal. 

Nyasaland. — ^The Sumbu coal area of Lower Shire, Nyasa- 
land, is described by F. Dixey, Government Geologist, in the 
Mining Magazine for March (1926, 34, 148). 

The mineral survey of Nyasaland was begun in 1906 and 
carrfod on for some years by A. R. Andrew and T. E. G. Bailey 
imder the direction of the Imperial Institute, and later in 
1920 by R. M. Craig as Government Geologist, who was followed 
by the author in 1923. The Imperial Institute has examined 
a large number of samples of coal from time to time. 

The Sumbii district, which is in the extreme south of Nyasa- 
land, is covered by rocks of Karroo age, which extend west to 
the Zambesi River and are known to contain seams of coal. 
Their area in Nyasaland is 800 sq. miles ; they are bounded 
on the east by the Shire River and on the west by the Anglo- 
Portuguese border. The latitudes of Chikwawa and Port 
Herald bound them on the north and south. Andrew and 
Bailey, in their geological map, published in 1910, distinguish 
the following five groups of rocks, beginning with the uppermost, 
and proceeing roughly south-west to north-east : (5) Lava ; 
(4) Upper Sandstone ; (3) Shale ; (2) Lower Sandstone ; (1) 
Boulder Beds. The Shale Group, No. 3, consists of sandstones, 
black and grey shales and mudstones, with seams of coal and 
ironstone. Glossopieris is fotJnd in the shales. The group 
crops out only in two places : at Chiromoto, where the Govern- 
ment is boring for coal with encouraging results, and at Sumbu, 
which is the more important section, and is botmded by the 
Nkombedzi wa Fodya River and the Anglo-Portuguese border, 
being 20 miles long from north-west to south-east and of 
10 miles maximum width. The beds dip gently to the south- 
west and do not reappear in British territory. Owing to 
their inferior resistance to weathering the rocks of the coal area 
exist as a broad depression between two sandstone uplands. 
Andrew and Bailey examined a number of beds exposed near 
the rivers, but only coaly shale of low fuel value was found. 
Craig, continuing the investigation, amongst others found a 
7 feet seam of coal 4 miles west of Chundisa, the calorific value 
being 6,728 B.Th.U. The author resurveyed the area in 1923-24 
and sampled 13 additional outcrops, all close to the Nkombedzi 
and its tributaries ; the seams, from 3 feet 6 in. to 12 feet thick, 
were much weathered ; some were explored by shafts, others 
by adits. The coals greatly improved in depth ; three of them, 
coking coals with better flaming qualities, yielded promising 
results upon analysis, the best of which was : fixed carbon, 
51*44 ; volatile matter, 24*86 ; ash, 18*97 ; moisture, 
4*79; and sulphur, 0*59 per cent. The calorific value was 
10,214 B.Th.U. From distillation experiments made on the 
coals, at the Imperial Institute it was found that up to 97 lb. 
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of ammonimn sulphate per ton could be obtained. This 
chemical would find a ready sale in Nyasaland as a fertiUser, 
but for its preparation either the local production, or the 
importation, of sulphuric acid would be necessary. The ash 
of the Sumbu coals is an infusible powder forming no clinker 
on the firebars of furnaces, ^ 

The continued examination of the area having 5 nielded 
increasingly better results, further testing by systematic boring 
is recommended. 


Union of South Africa. — In the South African Mining and 
Engineering Journal (1926, March 20, p. 55) are described the 
coal deposits in the Klip River valley in the Transvaal. The 
field extends from the boundary of the farm Zuurbekom, which 
is between Potchefstroom and Johannesburg, a considerable 
distance west down the Wonderfontein Valley and south to 
the foot of the Gats Rand. 

The coal so far disclosed by boring is of quahty equal to 
that of Vereeniging or Coalbrook, having low sulphur and ash 
contents. The area of marketable coal is estimated at 1,000 
acres. There is a main shaft sunk on the farm Cyferfontein, 
which adjoins Zuurbekom. One estimate of coal reserves is 
6 million tons, with a total thickness of seams of 70 feet. 
Another estimate gives 11 million tons with a total thickness of 
141^ feet. The main shaft is 2J miles from Lenz station, which 
is 18 miles from Johannesburg. 


Canada. — According to a Canadian Official Mining News 
Letter received from the High Commissioner for Canada in 
J^ndon (April 15, 1926), the existence of large deposits of 
high-grade lignite has been established in the Copsey mine, 
which is 45 miles south of Moose Jaw, Ardill district, Sas- 
katchewan, and which has been developed for several years. 
It has been estimated that the deposits will yield approximately 
4,000 tons of fuel per acre and the possible productive area will 
be at least several square miles. The main seam is over 4 feet 
thick, is at a depth of only 80 feet and can be mined cheaply. 


ljBdia._The CoUiery Guardian (1926, 31, Feb. 19, p. 436) 
published extracts from the new Coal Grading Bill on the 
grading of Indian coal giving the standardisation proposed by 
the Coal Grading Board. Coals are to be classified as follo^ — 
(a) Low Volatile Coals, including those of Jherria, Giridih, 
Karanpura and Bokara ; (b) High Volatile Coals, including 
those of Raniganj and Karanpura. 
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Four grades of coal 

are 

specified 

: — 




Ash 

Moisture 

Calorific 

value 

calories 

(minimum). 


Class. 

per cent, 
(maximum). 

per cent. 
(maximum). 

Selected . 

A 

13 



7,000 


B 

11 

6 

6,800 

Grade I . 

A 

15 

— 

6,500 


B 

13 

8 

6,300 

Grade II . 

A 

18 

— 

6,000 


B 

16 

10 

6,000 

Grade III 

Any coals in the coalfields 

mentioned, 


inferior to the above. 

\ 

China. — In an article entitled “ Coal in China ” {Econ. 
Geol., 1924, 19, 641), G. D. Hubbard makes a preliminary report 
on some coals from Szechuan. In this region, which is that 
of the Red Basin, are a considerable number of anticlinal 
folds along each of which coal occurs, the seams varying from 
3 to 6 feet in thickness. The coals tested included 2 cannel, 
3 sub-anthracitic and 12 bituminous. In five samples the 
calorific value varied from 12,707 to 19,072 B.Th.U., and the 
ash from 7-56 to 35*33 per cent. 


Dolomite. 

Russia. — New deposits of .dolomite of good quality, esti- 
mated to contain about one million tons, are reported to have 
been found near Izvara (on the Volosovo-Minsk railway) and 
not far from Leningrad. The demands of all the works in 
the neighbourhood can be supplied from these deposits. 
(Soviet Union Monthly, 1926, April, p. 65.) 


Gypsum. 

Canada. — ^The Eng. and Min. Journ. -Press, (121, 379), 
contains the report that a large deposit of exceptionally high- 
grade gypsum has been located in northern Ontario, 140 miles 
north of Cochrane. A firm in Montreal has offered to contract 
for large quantities of this mineral daily, and is urging the 
Ontario Government to extend the railway to reach the deposit. 


Helium. 

Canada. — In the township of Caledon, Peel county, 
Ontario, there are three wells producing natural gas which 
contains helium in sufficient quantity to warrant extraction. 
The helium content is 0*8 per cent., and the gas has been 
found in the Dundas (Lorraine) shales at a depth of 400 to 
600 feet over a widespread area. (Can. Off. Min. News Letter 
No. 81, High Commissioner for Canada, March, 1926). 
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Petroleum and Allied Products. 

Canada. — ^The important developments in regard to oil and 
gas that have taken place during recent years in Alberta have 
been summarised in this Bulletin (1925, 23, 379-380). A 
preliminary report by G. S. Hume on his work in Eastern 
Alberta eind Western Saskatchewan is now obtainable ^rom 
the Natural Resources and Industrial Information Bureau, The 
Canadian Building, Trafalgar Square, S.W.l. In 1924, a 
reconnaissance study was made of an area east of the Wain- 
wright field. In 1925, a detailed examination was made of 
the area in the vicinity of Battle River, between fange 24 west 
of the 3rd meridian and range 3 west of the 4th meridian. A 
further reconnaissance survey was made extending over an 
area in Saskatchewan, between latitude 52° and the North 
Saskatchewan River and longitude 108° and the 4th meridian. 
Detailed information is given bearing on the interpretation of 
the structural features of the area, such as would be of value to 
any company planning a drilling campaign. A broad anticline 
with very low dips, called the Ribstone-Blackfoot anticline, 
was mapped on Battle River, near the Alberta-Saskatchewan 
boundary. The crest of this minor fold coincides with that of 
a much broader regional fold. The chances for the occurrence 
of oil in this structure are discussed, and suggestions are made 
as to the location of test wells. 

British Guiana. — The fact that pitch has been found on 
the coast of British Guiana from time to time has led to con- 
siderable speculation as to the possibility of petroleum being 
found in the North-West and Pomeroon districts. It has 
been thought by some that the oi’-bearing Tertiary strata of 
Trinidad, Barbados and northern Venezuela might also occur 
in these districts. The results of investigations made by the 
late Director of Science and Agriculture and by two geolo^sts 
acting for an important oil company are now summarised in a 
Combined Court Paper (1925, No. 37). Briefly, it shows that 
the area concerned is largely covered by recent alluvium 
underlain by the basal igneous complex. Where sedimentaries 
are visible, they are without impermeable cap-rocks. It is 
possible that other sedimentary strata occur between the 
alluvium and basal rocks, but there is no proof that they do 
so or that they would be petroliferous if existent. The con- 
clusion reached is that it is improbable that petroleum can be 
obtained in British Guiana in commercial quantities. 

Australia. — ^According to the Melbourne correspondent of 
the Petroleum Times (1926, 15, 721) the Commonwealth 
Parliament has appropriated £^,000 to assist persons or 
companies to search for oil, and State Governments to make 
geological surveys. The Freney Kimberley Oil Company has 
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been granted £22,500 on a £1 for £1 basis and is about to 
commence boring at Poole Range, 200 nules from Derby, W.A. 
The Hunter River Oil Company has received a similar subsidy 
and is preparing to work on the Belford Dome, near Maitland, 
N.S.W., on lines laid down by Arthur Wade. 

Salt. 

Canada. — ^The refining plant of the Alberta Salt Company 
commenced operations in the middle of 1925, with a capacity of 
25 tons per day. The plant is at the junction of Horse Creek 
and the Athabasca River. Two beds of rock-salt are being 
worked by circulation of water and pumping of brine. One 
bed occurs at a depth of 590 feet and is 100 feet thick, while 
the other occurs at 765 feet and is 90 feet thick. {Oil, Paint, 
and Drug Reporter, 1926, 109, "No. 21, p. 62.) 

Sulphur. 

China. — ^The most important centre of sulphur-mining in 
China is Wangfengshan in the Taiyuan district of Shansi 
Province. The industry is a monopoly controlled by a govern- 
ment bureau, which regulates the sale and transport of sulphur 
and frequently suspends the operations of mining companies. 
The annual output in Taiyuan before 1921, when the bureau 
was formed, was about one million catties (670 tons), but has 
been declining since. The sulphur ore occurs interbedded in 
sandstone and is easily separated. It is melted out in fireclay 
funnels surrounded by coal fires, and collected in jars. A large 
part of the sulphur is consumed in the Government Arsenal at 
Jehchow in Shantung Province, and the balance is sold chiefly 
for making fireworks. The price of sulphur on the Shansi 
local market has risen from about $5 per catty, in 1917, to 
about $10 at present. The tax has been raised from 18 cash 
to $0*08 per catty. Iron-pyrites is produced in many places 
in Shansi and is controlled also by the above-named Bureau. 
{Chemical Trade Journ. and Chem. Engineer, 1926, 78, 359 : 
Extracted from Chinese Economic Bulletin). 

Uranium {Radium) Minerals. 

France. — ^According to The Chemical Age, April 3rd, 1926, 
p. 344, there are two French firms producing radium, Armet 
de Tile at Nogent and Henri de Rothschild at St. Denis. They 
are treating betafite and other Madagascan minerals, but as 
these are more difficult to extract than are the Katanga 
uranium minerals, the French industry is facing a crisis. 

Bdgiam. — ^The same article states that the Belgian Hoboken 
Society has produced 50 grams of radium from Katanga ore in 
the past three years. 
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Madagascar (1925, No. 36, pp. 195-197). 

Petroleum, 

Das Erddl in der Weltwirtschaft und Weltpolitik. By L. Waagen. 
Internal, Bergwirts. (1926, 1, 153-156). 

A Review of the British Shale Oil Industry. Chem. Age (1926, 
14, 199-200). 

The Scottish Shale-Oil Industry. Report of the Court of In- 
vestigation on the Wages Question. Summary in Petr. Times (1926, 
16, 599-^2, 639-643). 

Oil Possibilities in Queensland. By H. T. Jensen. Queensland 
Govt, Min. Joum. (1926, 27, 12-19, 48-52 with geological maps). 

New Oil Regions in the U.S.S.R. and their future Development. 
By V. V. Belgas. Soviet Union Monthly (1926, 1, 34-35). 

Les Points d'Aboutissement possibles de la Route des Petioles. 
By Blosset. Bull, des Mines de Madagascar (1925, No. 36, pp. 191-194). 

Review of American Petroleum Production for 1925. By F. J. 
Fobs, Min. 6* Met. (1926, 7, 134-136). 

Relation of Volcanic Dikes to Oil-Bearing Formations of Southern 
Ecuador, South America. By G. Sheppard. Econ. Geology (1926, 21, 
70-80). 

Symposium on the Estimation of Unsaturated Hydrocarbons. 
Journ. Inst. Petr. Techn. (1926, 12, 48-67). 

The Torsion Balance and Oil-Finding. By J. B. Reid. Petr, World 
(1926, 28, 85-90, 92). 

Surve 3 ring Oil Wells with Anderson Apparatus. By F. M. Smith. 
Eng. Min. Journ.-Press (1926, 121, 241-246). 

Gas as a Factor in the Production of Oil. By K. C. Sclater. Mining 
and Metallurgy (1926, 7, 169-171). 

Potash. 

Potash discovered in New Mexico while drilling for oil. Eng, Min, 
Journ.-Press (1926, 121, 296). 

Radium Minerals. 

Ueber ein neues Vorkommen von Uranpechblende auf der Berg- 
freiheitgrube in Schmiedeberg i. R. By E. Meister. Zeits, f. prakt, 
Geologie (1926, 84, 44-45). 

Commercial Production of Radium, Mesothorium and Helium. 
Ind, Eng. Chem. (1926, 18, 198-211). 

Metallic Uranium. By J. F. Goggin, J. J. Cronin, H. C. Fogg 
and C. James. Ind. Eng, Chem. (1926, 18, 114-^116). 
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Refractories. 

Ontario Quartzites available for the Manufacture of Silica Brick. 
By E. S. Moore and G. B. Langford. Can. Min. Journ. (1925» 46 , 
1110-1112). 

Some Notes on the Use of Sillimanite in Glass-Furnace Practice. 
By F. G. Clark and W. J. Rees. Journ. Soc. Glass Techn. (1925, 9, 
38 ^^ 88 ). , 

Commercial Sillimanite as a Refractory Material in Glas^' Making. 
By A. Cousen and W. E. S. Turner. Journ. Soc. Glass (1925, 9 , 

334-371). / 

. Formation of MuUite from Cyanite, Andalusite ausd Sillimanite, 
By J. W. Greig. Amer. Journ. Science (1926 [v] 11, 1-26). 

Carborundum Refractories. By I. Stewart. Chem. Eng. Min. Rev, 
(1926, 18. 151-154). 

Contribution 4 Tfitude des Briques silice. Analyse dilatom^triquc. 
Essais de la Matidre premiere. By Travers and de Goloubinoff. Rev, 
de M^t. (1926, 28. 27-47, 100-117). 


Sodium Salts. 

Geschichtliches tiber den bsterreichischen Salzbergbau. By H. 
K&mpf. Montan. Runds. (1926, 18. 148-149). 

Deutschlands Bodenschatze an Steinsalz und ihre wirtschaftliche 
Bedeutung. By Ph. Fabian. Internal. Bergwirts. (1926, 1, 157-158). 

Saline Lakes of the Mohave Desert Region. By W. F. Foshag. 
Econ. Geology (1926, 21, 56-64). 


NOTICES OF RECENT LETERATDRE. 

Peru ; A Commercial and Industrial Handbook. By 
W. E. Dunn and other representatives of the United States 
Department of State, Commerce and Agriculture. Pp. viii + 
530, 9 x 6. (Washington : Government Printing Office, 
1925.) Price $1-25. 

This is one of a series of handbooks on South American 
countries issued by the United States Bureau of Foreign and 
Domestic Commerce and contains a remarkable amount of 
information useful to travellers, traders and investors. Many 
items of interest concerning the mineral industry are also given. 

The total investment in mining properties in Peru is esti- 
mated at about $100,000,000, but if the Government schemes 
for new roads and reiilways is pressed forward this amount is 
likely to be greatly increased. The total value of the mineral 
production in 1903 was about $7,000,000 as compared with 
$57,000,000 in 1923, Of the latter amoimt about ^ per cent, 
was from districts opened up by the Central Railway, the only 
line yet built to mineralised regions of the country. In fact. 
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actual development has been in direct ratio to the availability 
of transport facilities. In 1923, Peru ranked first of di 
countries as a producer of vanadium, third in regard to silver, 
sixth in copper and ninth in petroleum. In order of importance 
the principal items were petroleum, copper, silver, gold, 
vanadium and coal. Other mineral products were borax 
and ores of tungsten, lead, mercury, molybdenum, antimony, 
bismuth, ■'nickel and zinc. 

Except5f*'‘,g the petroleum fields of the northern coastal zone, 
the mineral areas are almost entirely in the Andean region, 
an irregular belt from 150 to 200 miles wide and varying in 
elevation up to 16,000 feet above sea level. The most important 
known deposits are in the central Sierra region, in the Depart- 
ments of Cajamarca, Libertad, Ancachs, Western Huanuco, 
Junin, Lima and Huancavelica. 

The book gives biief descriptions and statistics of each 
important mineral and has a separate chapter on petroleum. 
The most important development taking place at present is 
near Quiruvilca, 60 miles east of Trujillo, where a subsidiary 
of the American Smelting and Refining Company is spending 
about $6,000,000 in opening up copper and silver deposits. 

Much information is given in regard to transport and 
communication facilities, which are at present very poor. 
Peru has an area of more than 500,000 square miles with a 
coast line of about 1,400 miles. At the beginning of 1924, 
there were only 2,018 miles of railway in operation and about 
2,500 miles of road available for motor traffic. Of the latter, 
only about 250 miles could be considered good, while many 
sections are only a few miles long, the longest being about 
100 miles. A list is given of new schemes of railway and road 
construction that are being put into effect very slowly as 
funds become available. Hitherto, nearly all efforts have been 
expended in railway construction, but the development of 
motor transport has led to better recognition of the advantage 
of roads, owing to their lower cost and ability to handle all 
the traffic likely to develop for many years in most newly- 
opened regions. As the exploitation of the undoubted mineral 
wealth of Peru depends upon the development of transport 
facilities, this section of the book is of considerable interest 
and value. 

Stainless Iron and Steel. By J. H. G. Monypenny, 
F.Inst. P. Pp. ix -f 304, 10 x 6^. (London : Chapman 
& Hall, Ltd., 1926.) Price 21s. 

The subject of stainless steel has never before been 
adequately treated in a single publication such as is here 
presented. The author is well qualified to write upon the 
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subject, being Chief of the Research Laboratory of the Brown, 
Bayley Steel Works, Ltd., Sheffield, whose Works Maneiger is 
Harry Brearley, the original inventor in 1913 of steel for 
stainless cutlery. Notwithstanding the large amount of 
research work previously done on steels containing chromium, 
no one had discovered that a high percentage of that element 
in a steel made it so resistant to corrosion. Brearley 's speci- 
fications gave a range of composition of 9 to 16 per cent, of 
chromium and less than 0-7 of carbon, preferably less than 
0’4 per cent., with small amounts of other metaL. The term 
stainless steel is now applied to a large range of alloy steels, 
containing not only chromium but in addition, nickel, silicon, 
molybdenum, etc., and having numerous uses. The steel, 
besides its uses for table cutlery, is also used for pocket knives, 
scissors, surgical instruments, valves of aeroplane engines, 
parts of locomotives and pumps, bladings of both impulse and 
reaction types of steam turbines, certain chemical pumps and 
other apparatus. In every case for the use of stainless steel a 
compromise must be reached between the requirements for 
hardness and for corrosion-resisting properties of the material, 
as it is not possible to get a maximum of both at the same 
time in the same steel. 

In a series of eight chapters the author deals exhaustively, 
in regard to stainless iron anU steel, with the influence of 
chromium on hardness and structure, with manufacture and 
heat treatment, and with proauction of various mechanical 
and physical properties and resistance to various corroding 
media. The last two chapters deal respectively with special 
stainless steels and their various applications. 

The author is to be congratulated on producing a valuable 
book, full of every kind of information on stainless steel, 
clearly written and profusely illustrated with diagrams and 
photomicrographs. The publishers are also to be complimented 
on the excellence of their work. 

Statement and Engineering Report by the Hydro- 
Electric Power Commission of Ontario Submitted to the 
International Joint Commission Respecting the Proposal 
TO Develop the St. Lawrence River, 1921. Pp. 119 -f- 13 
plates, 10 X 7. (Toronto, 1925.) Price $7-50. 

The utilisation of the water-power resources of the inter- 
national portion of the St. Lawrence River has been for many 
years a subject of great importance to both the peoples of 
eastern Canada and of the north-eastern United States. In 
January 1920, the governments of the two countries appointed 
an International Joint Commission to look into the matter, 
and, with the object of assisting it, the Hydro-Electric Com- 
mission of Ontario agreed to furnish a report emoodying all 
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the information it possessed. The report, completed in 
November 1921, was duly delivered to the International 
Commission, who have not as yet issued any statement <is to 
their findings. The Hydro-Electric Commission eventually 
decided that it was in the public interest that the information 
they had collected should be published, and issued it under 
the above title in 1925. 

The Report is divided into variouf sections, including a 
statement 38 pages by the Commissioners, an engineering 
report of 61 pages, appendices giving 13 pages of information 
as to costs and other matters of the various schemes proposed, 
and 13 maps mainly of the international part of the St. Lawrence 
illustrating the various proposals for navigation of the river in 
conjunction v/ith the development of its power resources. As 
some time had elapsed between the signing of the report and 
its issue, footnotes have been added to th.e text to give and 
explain information which has become recently available 

The Report is of great interest and is full of information, 
its clearness being greatly augmented by the excellent plans 
supplied. The statement deals fully with the hydro-electric 
industry in Ontario and its great growth, as well as future 
demands for power both in Canada and the United States, 
which could be supplied within about 300 miles from the part 
of the St. Lawrence under con.sideration. The engineers to 
the Commission recommended three alternative schemes of 
development, which would yield from 1,492,000 to 1,635,000 h.p. 
at a capital cost of about $95 per unit, exclusive of costs 
apportioned to navigation. In addition, initial schemes allow- 
ing for complete navigation improvements, and also for 14 feet 
navigation only, are provided. 

The statement concludes with the remark that the Commis- 
sion feel assured that the St. Lawrence River presents one of 
the most attractive commercial power propositions existing 
in the North American continent. 


Hydrology and Ground Water. A Practical Text- 
book for the use of Civil Engineers, Surveyors, Students, and 
all those who deal with the Control of Water. By J. M. Lacey, 
M.Inst.C.E. Pp. viii + 159, 9x6, (London : Crosby 
Lockwood & Son, 1926.) Price 12s. 6d. 

The author mentions in his preface that the want of a 
comprehensive book on hydrology induced him to write this 
textbook, which is one suitable for engineers engaged in water 
works, irrigation and drainage schemes. It contains much 
matter of interest also to those engaged in the study of climate 
and to general readers. 
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The arious headings under which the matter is divided 
include . rainfall, its measurement and variation, its records, 
percolation through and evaporation from different classes of 
soils, also surface flow of rain water under different conditions 
of soil ; ground water, its yield from different rocks and 
soils ; flow through different media ; springs and artesian 
water ; floods, their causes and effects, and damage caused. 
The concluding part of the book deals with the nature of 
different classes of wells, 

A number of good illustrations and tables of data are 
incorporated in the text. The book is well printed and bound, 
and can be recommended as a very useful addition to the 
library of the civil engineer 

Surveying for SErrLLRS. A simplified Handbook for the 
use of Pioneers, Farmers, Planteis and Others settling in New 
Countries By William Crosley, Mem. Inst. C.E., Mem. Inst.M.M. 
Second Edition. Pp xii + 159, 7 x 4^. (London . 
Crosby Lockwood & Son, 1926.) Price 5s. 

The first edition of this useful manual has already been 
reviewed in this Bulletin (1922, 20, 277). The issue of a 
new edition, which is slightly enlarged, shows that the book 
has been much appreciated. 
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MONTHLY 

MINERAL AND METAL STATISTICS. 


October, 1925— Ifflarch, 1926. 

Owing to lack of space, only the more important monthly 
statistics relating to the production of and trade in the principal 
minerals and metals can be included in the following pages. 
Anyone requiring further information on these or other minerals 
and metals should communicate with the Director, Imperial 
Institute, South Kensington, London, S.W.7. 

Where the descriptions “ Imports ” and " Exports ” are 
used without qualification in the following pages, " Imports " 
is equivalent to “ Imports for home consumption,” while 
“ Exports ” represents " Exports of domestic produce.” 

A blank space in the columns indicates that information 
has not yet been received, whereas a dash indicates that, so 
far as can be ascertained, no production or trade took place. 

The units of quantity adopted for these returns are the 
•British statute hundredweight and ton of 112 lb. (avdp.) and 
2,240 lb. (avdp.) respectively, the imperial gallon and the 
metric carat. For precious -metals the troy ounce has been 
used. 

In those cases where values expressed in pounds sterling 
are given in place of quantities, the original values have been 
converted to pounds sterling at average rates of exchange 
with the exception of those for the Union of South Africa, 
Australia and New Zealand, in which cases the original 
currency values are given. 

Total figures given for the whole of the year 1925 should 
be regarded as provisional only. 
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(a) Including precipitated barium sulphate, (b) Monthly average of fourth quarter, 1925. (c) Monthly average of first quarter, 1926, 
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(a) Quantity of coal mined less waste sorted. 
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3.237 

1,134 

1,877 

2,565 

36,763 

144,104 

6,858 

4,429 

22,319 

20,872 

{a) 68 

1,686 

53,401 
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1925. 
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64 

387 

1 

2,223 
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13,209 
231 
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Long ton 
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do. 
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Particulars. 

COBALT — (contd.) 

Foreign Countries 

France : 

Imports of oxide 

Exports of ore . . . 

United Statei : 

Total imports of ore and metal 
Total imports of oxide . 

COPPER 

British Empire 

United E^dom : 

Total imports of ore, regulus, 
matte, cement-copper and 

scale 

Total imports of unwrought 
copper .... 

Re-exports of unwrought copper 
'Exports of un wrought copper . 
Total imports of wrought copper 
Exports of wrought copper 
Northern Rhodesia : 

Smelter output 

Sontfaem Rhodesia : 

Smelter output 

Ekmih-West Africa Territory : 
Exports of copper ore 
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(a) Including an adjustment for the period 1920-24 inclusive, ( 6 ) Monthly average of fourth quarter, 1925. {c) Monthly average of first quarter, 1926. 
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1926. 
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16,139 

18,341 

3,790 
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132 
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February 

1926. 

8,109 
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15,317 

3,066 

33 

86 

45 

1,816 

5,015 

22,663 

201,593 

t . 

P 

q 05 

2,844 

16,032 

13,558 

4,101 

424 

51 

35 

2,734 

5,639 

20,995 

3 

221,898 

Year 

1925. 

77,921 

173,165 

153,820 

38,428 

922 

951 

554 

36,208 

64,656 

77,314 

189 

292 

515,090 

2,430,128 

2,591,239 

December 

1925. 
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3,822 
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16,386 
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4,312 

69 
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4,194 

5,501 

12,320 

46 

45,912 

216,667 
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Unit. 

Long ton 
do. 
do. 

Long ton 
do. 
do. 
do. 
do. 

Long ton 

Metric carat 

Metric carat 
do. 

Metric carat 

Metric carat 
do. 

Particulars. 

COnEBr-{c<mtd,) 

Chile: 

Exports of ore 

Pn^uction of copper bar. 
Exports of copper bar 

Pera : 

Smelter output 

Exports of ore ( a ) , 

Exerts of matte (a) 

Exports of concentiates (a) 
Ex{x>rts of bars 
epan: 

Smelter output 

DIAMONDS 

British Empire 

Coast: 

Exports. .... 

Ekmiheni Bhodeiia : 

Production .... 
Exports. .... 

Soath-West Africa Territory : 

Exports ..... 
DTaictt of Sooth Africa : 

Production .... 
Exports 
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(a) Copper is also contahied in mixed ores, etc., exported. (&) Monthly average of November and December. 
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(a) Includtfig a small quantity of stiver {b) Gold content of ore produced in the Dominion for 1925 was 1,740,386 fine troy ounces, 

(c) Monthly average of fourth quarter, 1925. (d) Monthly average of first quarter, 1926, 



Total imports of cmde gypsum | Long ton I 64,299 1 59,235 1 73,536 1 566,449 1 19,566 
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(a) Monthly average of fourth quarter, 1925. (b) Monthly average of first quarter, 1926. 

(c) Iron ore produced tn the Commonwealth during 1925 was 738,686 long tons. 
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January 

1926. 

80 

3 

14 

1 

10,661 

5,883 

(c) 6,778 
4,700 
5,150 

212 

Year 

1925. 

2,993 

2,770 

4 

1,525 

1,602 

127 

1,205 

113,039 

16,743 

110,962 

71,487 

66,500 

47,665 

41.137 

2,394 

December 

1925. 

j 259 

313 

[ 

1 

6 

21 

638 

9,616 

7,934 

H 5.980 
4,500 
3,478 

154 

November 

1925. 

198 

33 

4 

445 

1 

14 

100 

819 

9,674 

5,708 

(a) 5,980 
4,393 i 
3,698 j 

172 1 

October 

1925. 

1 384 

472 

100 

14 

90 

1,088 

9,930 

6,775 

(a) 5.980 

4.001 
2,889 

152 

1 

Unit. 

Long ton 
do. 

Long ton 

Long ton 

Long ton 
do. 
do. 

Long ton 1 
do. 
do. 
do. 

Long ton 
do. 
do. 

do. 

Particulars. 

LEAD — (contd,) 

Nodhttn Bbodeiia : 

Smelter output 

Exports of pig'lead 

Soathem Riiodeda : 

Lead content of ore produced . 

Sontli-West Africa Tenltory : 

Exports of pig-lead 

Unloii of South Africa : 

Lead content of sales and ship- 
ments of ore : 

Transvaal .... 
Cape of Good Hope 

Smelter output in Transvaal . 

Canada : 

Lead content of ore produced . 
Lead content of ore exported . 
Smelter output 

Exports of pig-lead 

India: 

Lead content of ore produced in 
Burma .... 

Refinery output in Burma 
Exports of pig-lead overseas . 
Total imports of vnrought lead 
from overseas 
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H3 


(a) Monthly average of fourth quarter, 1925. (b) Lead content of ore produced in the Commonwealth during 1926 was 184,606 long ions. 

{c) Mo7ithly average of first quarter, 1926. {d) Less than ^ ton. 
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H4 


(a) Including antimontal lead 

(b) Including lead produced in the United States from Mexican ore, which averaged 2,500 long tons per month during 1924* 

! c) Excluding 1,807 long tons of mixed lead and zinc ore. 

d) Monthly average of first quarter, 1926. ' (<»' Incomplete figures. 
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(a) Produaxon xn Pussxcx during the year ended ^Oth September, 1925, was 512,721 long tons, (h) 86 lb. 
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(a) Z.W5 Maw J ton, (b) Monthly average of fourth quarter, 1925. (c) Monthly average of first quarter, 1926. 

(d) Productf^on of mica during 1925 uas 3,153 long tons. 
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(a) Converted at the rate of 7 hat r els = 1 lotig to-n. 
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(a) Cowerted at the rate of 7 barrels = 1 long ton. 

{b) Figures refer to petroleum transported from the fields. The production, including fuel consumed and stocked, would be about 
109,000,000 long tons for ike year 1925. 

(f) Shipments. 
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(a) Monthly average of fourth quarter, 1925. (b) Monthly average of first quarter, 1926. 
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(a) Monthly average of fourth qitatter, 1925. 
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PART A— PLANT AND ANIMAL PRODUCTS 

REPORTS OF RECENT INVESTIGATIONS AT THE 
IMPERIAL INSTITUTE 

Selected from the reports made to the Dominion, Colonial, 
and Indian Governments 


TIMBERS FROM THE GOLD COAST— I 

A COMPREHENSIVE Collection of Gold Coast timbers was 
forwarded from the Colony for display at the British 
Empire Exhibition, and at the request of the Conservator 
of Forests the Imperial Institute undertook to carry out 
a systematic investigation of about thirty of the more 
promising woods. 

The timbers are being submitted in turn to complete 
examination in the timber laboratory of the Imperial 
Institute in order to determine their mechanical properties 
and working qualities, and the opinion of the Advisory 
Committee on Timbers of the Institute is subsequently 
obtained as to the purposes for which they could be 
utilised and their commercial possibilities in the United 
Kingdom. 

The investigation will necessarily occupy considerable 
time, and it is proposed to publish the results of the 
examination of the timbers as they are completed. The 
timbers now dealt with are mentioned below, together 
with notes on the trees and timber compiled from the 
Forestry Section of the Gold Coast Manual and from 
Chipp’s List of Trees, Shrubs, and Climbers of the Gold 
Coast, Ashanti, and the Northern Territories. 

I. Subaha {Mitragyna macrophylla, Hiern.). — Nat. Ord. 
Rubiaceae. A medium-sized tree growing in fresh-water 
swamps. It is fairly common and has an average girth 

of 7 ft. The wood is used locally for furniture. 
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2. Attabini or Niankuma {Tarrieiia utilis, Sprague). — 
Nat. Ord. Sterculiacese. Common throughout the south- 
west of the Colony and reported from two places in the 
eaft. The average girth is 8 ft. The wood is said to be 
used for making oars at Axim. 

3. Baku {Mimusops sp.). — Nat. Ord. Sapotaceae. 
Common in the west of the Colony and Ashanti. One of 
the largest timber trees of the Gold Coast, the average 
girth being 10 ft. The wood is employed locally for 
making furniture. 

4. Kaku or Ironwood {Lophira procera, A. Chev.). — 
Nat. Ord. Ochnaceae. Grows in the moistest parts of the 
Evergreen Forest. It has an average girth of 8 ft. The 
timber is much valued for fuel and is used in the mines 
for underground construction work. 

5. Odum {Chlorophora excelsa, Benth. and Hook.). — 
Nat. Ord. Urticaceae. One of the largest and most valu- 
able timber trees of the Gold Coast, and distributed 
throughout the Colony and Ashanti. It has an average 
girth of 1 1 ft. The wood is ‘recommended for work under 
water and is said to be immune from the attacks of white 
ants. It is used extensively in the Gold Coast for build- 
ing, sleepers and furniture. 

6. Pmkwa or African Cedar {Entandrophragma sp.). — 
Nat. Ord. Meliaceae. Species of Entandrophragma are 
distributed throughout the western part of the Colony 
and Ashanti, but are not very common. The trees reach 
a large size, the average girth being 10 ft. The wood is 
used locally for building and for furniture. 

7. Konkruma. — The botanical identity of this tree, 
which is fairly common in the Gold Coast, is uncertain. 
According to the Gold Coast Manual it is believed to be 
Morinda dtrifolia, Linn. (Nat. Ord. Rubiacese). The 
tree has an average girth of 7 ft. and the wood is used by 
the natives for building. 

The results of the tests on the different woods are 
dealt with in the following pages. Before proceeding to 
these, however, it is considered desirable to give an outline 
of the methods employed at the Imperial Institute for 
standard mechanical tests on clear, straight-grained 
specimens. These methods conform to those adopted 
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by the Forestry Departments in Canada, India and the 
United States, as well as by the Forest Products Research 
Laboratory of the Department of Scientific and Industrial 
Research in this country. The results obtained by the 
different workers are therefore strictly comparable with 
one another. 

Methods Employed for the Standard Mechanical Tests on 
Clear, Straight-grained Specimens 

Static Bending. — A beam, 2 x 2 x 30 in., is supported 
over a 28 in. span. The load is applied at the centre and 
at a constant rate of deflection of 0*105 in. per minute until 
the beam fails. Readings of load and deflection are taken 
simultaneously and a curve plotted, from which the values 
given in the summary of results are derived. 

Compression Parallel to Grain. — A block, 2X2X8 in., 
is compressed in the direction of its length. Deformation 
is measured between two collars attached to the specimen 
6 in. apart, the speed of descent of the loading head being 
0*024 in. per minute. Readlhgs of load and deformation 
are taken simultaneously and a curve plotted, from which 
the values given in the summary of results are derived. 

Compression Perpendicular to Grain. — ^A block, 2X2 
X 6 in., is laid upon its side and pressure applied to a 
radial surface through a plate 2 in. wide laid across the 
centre of the block and at right angles to its length. The 
loading head descends 0*024 in. per minute. Readings 
of load and indentation are taken simultaneously and a 
curve plotted from which a value for fibre stress at 
elastic limit is derived. 

Hardness. — Hardness is measured by determining the 
load required to imbed a steel sphere (of 0*444 i*'* diameter) 
to one-half its diameter in the wood. The speed of 
descent of the loading head is 0*25 in. per minute. This 
test is applied to radial, tangential and end surfaces on 
a block 2 X 2 X 6 in. 

Shearing Parallel to Grain (see figure No. i). — ^The 
shearing strength is determined for radial and tangential 
planes of failure. The test is made by applying force to 
a 2 X 2 in. lip, made by cutting out a piece | x in. 
from a block, 2 X 2 in. in section and 2 ^ in. long. The 
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speed of descent of the loading head is 0*015 minute. 

The maximum load is observed and the maximum shear* 
ing strength calculated. 

Cleavage (see figure No. 2). — ^The splitting strength is 
determined for radial and tangential planes of failure. 
A block, 2 X 2 in. in section and 3I in. long, is cut across 
at one end by a circular groove i in. in diameter (centre 
i in. from end of specimen), leaving a net splitting length 
of 3 in. The block is held in two special grips which are 
drawn apart at a constant speed of 0*25 in. per minute. 
The load at failure is observed and the splitting strength 
per inch width of specimen calculated. 

Tension Perpendicular to Grain (see figure No. 3). — 
The tensile strength is determined for radial and tan- 
gential planes of failure. A block, 2 x 2 in. in section 
and 2J in. long, cut across both ends by circular grooves 

1 in. in diameter (centres i in. from ends of specimen), 
leaving a net breaking area of 2 x i in., is held in two 
special grips which are drawn apart at a constant speed of 
0*25 in. per minute. The breaking load is observed and 
the tensile strength perpendicular to the grain calculated. 

Specific Gravity. — The specific gravity of the mechani- 
cal test pieces is determined, the results being expressed 
in terms of the weight of the wood when oven-dry and the 
volume at the time the mechanical tests are made. 

Moisture Content. — ^This figure is based on the weight 
of the wood when oven-dry. 

Weight per Cubic Foot. — ^This figure is based on the 
weight and volume of the wood at the time the mechanical 
tests are made. 

I. SuBAHA (Mitragyna macsopbyila) 

The specimens of Subaha wood received at the Insti- 
tute consisted of two planks, 12 ft. long, 2 ft. wide, and 

2 and 3 in. thick respectively. The centres of the planks 
were cracked, and one side of the log from which they 
were cut had been badly attacked by large wood borers ; 
in addition the outer wood showed a number of 
" pinhole ” borings. 

The wood was light brownish-yellow, free from knots, 
and did not warp or “ check." It had a slightly alter- 
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nating spiral grain, fairly fine and close. There was no 
distinction between the sapwood and heartwood. 

In transverse section, very numerous, minute pores 
were just visible to the eye, whilst the rays were seen with 
a lens as fine, reddish-brown lines, densely distributed. 
The rings, which averaged ten to the inch, were indicated 
by their boundaries, seen as fine lines free from pores 
and slightly darker than the surrounding wood. 

In radial section, the pores appeared as long, fine grooves, 
with very slight resinous contents ; the rays were seen 
as narrow, slightly lustrous, reddish flakes. The rings 
were vaguely indicated by the boundaries, which appeared 
as narrow lines of a slightly lighter tint than the surround- 
ing wood. 

In tangential section, the pores appeared as in the 
radial section. The rays were visible as fine, short, 
reddish lines tapering at the ends, whilst the rings were 
shown by narrow undulating bands of lighter colour, 
usually poreless. 


Results of Mechanical Tests on Air-dry Timber 


Static bending : 

Maxunum. 

Minimum. 

Mean. 

Maximum calculated longi- 




tudinal shear 

Ib.Isq. in. 405 

312 

365 

Fibre stress at elastic limit 

8,540 

7,280 

7.750 

Modulus of rupture . 

.. 11.520 

8,690 

10,450 

Modulus of elasticity 

Work in bending to elas- 

.. 1,763.000 

1.387,000 

1.517.000 

tic limit . . inch-lb, feu, in, 2*17 

1-85 

2 '06 

Work in bending to maxi- 




mum load . 


501 

8-79 

Compression parallel to grain : 




Fibre stress at elastic limit 

lb,/sq, in, 5,460 

4.230 

4.850 

Maximum crushing strength 

M 6.230 

4,860 

5.580 

Modulus of elasticity 

„ i. 474 »ooo 

x,o8j,ooo 

X, 308,000 

Compression perpendicular to grain : 



Fibre stress at elastic limit 

lb,/sq, in, 1.094 

808 

89a 

Shearing parallel to grain : 




Shearing strength : 




Surface of r Radial 

lb,/sq, in, 1,305 

799 

1,020 

failure 1 Tangential 

„ 1.750 

1.235 

1,500 

Cleavage : 




Splitting strength : 




Surface of f Radial lb, per inch width 350 

312 

351 

failure XXangential 

„ 502 

4X8 

458 
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T$nsi0np§rp0ndicular to grain : 

IfazimuB* 

Wabaiam. 

Umn. 

Tensile strength : 




Sortaoe of f Radial fb./sq. in. 

663 

49a 

577 

failure 1 Tangential ,, 

1.316 

1.025 

X.135 

Hardnoss : 




Load required to imbed a 0*444 inch 
steel sphere to one-half its diameter : 
Radial surface . . .lb. 

1,070 

740 

860 

Tangential surface . . . „ 

970 

670 

830 

End surface . . . . „ 

1.310 

1,090 

1,220 

Specific gravity 

0*533 

0*450 

0*503 

Moisture .... per cent. 

18*8 

91 

12*1 

Weight per cubic foot ... lb. 

38*1 

3 X -5 

35*7 


Results of Working Tests 

(1) Sawing. — ^The wood cuts easily with machine and 
hand saws. 

(2) Planing. — ^The wood planes readily and a smooth 
surface is obtainable, but a fine cut is necessary on radial- 
cut wood, as there is a tendency to “ pick up ” owing to 
the alternating spiral grain. • 

(3) Boring. — Machine and hand boring tools give good, 
clean holes. 

(4) Nailing and Screwing. — Nails and screws can be 
driven in readily without splitting the wood, and hold 
firmly. 

(s) Working with Gouge and Chisel. — ^The wood cuts 
easily and cleanly. 

(6) Mortising and Dovetailing. — ^The wood cuts well in 
the mortising machine, but the joints obtainable are not 
strong as the wood is fairly soft. 

(7) Turning. — ^The wood turns readily, giving a fair 
finish with tools and a smooth surface with glass- 
paper. 

(8) Glueing. — Glue adheres firmly to the wood : joints 
fail through the wood cleaving. 

(9) Staining. — ^The wood takes stains readily and uni- 
formly. 

(10) Polishing.— -Thb wood absorbs the polish readily, 
and a number of applications are necessary to obtain good 
results. 

( 1 1 ) V amishing. — Satisfactory. 
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Remarks 

Subaha is a soft, fairly light wood of plain appearance, 
which works easily with all machine and hand tools. 

The wood has fair strength in transverse bending and 
in compression along the grain, and is of average stiffness. 
The resistance to compression across the grain is fairly 
low owing to the porous nature of the wood, and the hard- 
ness, shearing strength and tensile strength are moderate. 

The Imperial Institute Advisory Committee on Tim- 
bers reported that if it regularly suffers from the “ pin- 
hole " insect borings present in the sample examined, it 
would be of no value for export. Clean, sound timber 
might possibly be useful as a second-grade substitute for 
mahogany, but it is doubtful if it would compete success- 
fully with the many timbers of this class already avail- 
able, as it lacks character and does not readily finish to 
a fine surface. Subaha wood should, however, be useful 
in the Gold Coast for many light constructional and other 
purposes where great strength is not required, and for 
which imported softwoods are largely used at present. 


2. Attabini or Niankuma {Xarrietia vtius) 

The specimens consisted of two planks, loi ft. long, 
2 1 ft. wide, and 2 and 3 in. thick respectively. The wood 
was in good condition, the planks being only slightly 
cracked up the middle, and was free from knots. 

The heartwood was reddish-brown, darkening with 
exposure ; the sapwood, which was about i in. thick, 
was slightly lighter with some greyish discolorations. The 
surface was slightly lustrous and a little greasy to the 
touch. The grain was moderately alternating spiral, 
fairly coarse and open. 

In transverse section the wood was reddish-brown, with 
fairly numerous, medium-sized pores, occasionally com- 
pletely filled with resin. The rays, which were numerous, 
appeared as narrow red lines, o*i mm. wide, inconspicuous 
to the naked eye on account of the lack of contrast in 
colour with the ground tissue. The rings, which averaged 
nine to the inch, were indicated by a zone of light-coloured 
quick-growth wood, followed by a narrow band of darker, 
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slow-growth wood and then by a dark, fine line as boun- 
dary ; the later quick-growth wood having most pores. 

In radial section the wood was light reddish-brown 
and slightly lustrous, the alternating spiral grain being 
indicated by the variation in shading and the manner in 
which the pores were cut through. The pores were visible 
as long, reddish grooves, occasionally completely filled but 
usually with only slight contents ; the rays were visible 
as medium-sized reddish flakes. The rings were shown 
by the boundaries, which appeared as fine, reddish lines. 

In tangential section the wood was pinkish-brown or 
salmon-coloured, and slightly lustrous. The pores ap- 
peared as very long, reddish grooves, which were occasion- 
ally absent in the early quick-growth wood. The rays 
were visible as very numerous, fine, short, reddish lines, 
tapering at the ends ; the rings were indicated by the 
contrast in colour of the quick and slow-growth wood, 
with a wavy darker line as boundary to the ring. 


Results of Mechanical J" ests on Air-dry Timber 


Static bending : 

Maximum. 

Minimum. 

Mean. 

Maximum calculated longi- 




tudinal shear . . Ih^lsq, in. 

420 

323 

381 

Fibre stress at elastic limit „ 

8,460 

7,290 

7.860 

Modulus of rupture . . m 

11,800 

9,130 

10,780 

Modulus of elasticity . „ 

Work in bending to elas- 

1,497,000 

1,201,000 

1,327,000 

tic limit . . inch-lb./cu, in. 

Work in bending to maxi- 

2»98 

1*90 

2*44 

mum load . • . „ 

H -20 

467 

8*09 

Compression parallel to grain : 




Fibre stress at elastic limit Ib./sq, in. 

5.730 

4.520 

5,000 

Maximum crushing strength ,, 

6,130 

5,030 

5,520 

Modulus of elasticity . „ 

1,605,000 

1,009,000 

1,287,000 

Compression perpendicular to grain : 


884 


Fibre stress at elastic limit Ib./sq, in. 

I.I92 

1.051 

Shearing parallel to grain : 




Shearing strength : 


1,178 


Surface of f Radial Ib./sq, in. 

*.327 

1,25a 

failure l Tangential „ 

1,360 

1,023 

1,259 

Cleaoage : 




Splitting strength : 


338 


Surface of / Radial lb, per inch width 450 

390 

failure iTangential m •• 

459 

379 

413 
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TtHsioH ptrptniiadar to grain : Mtslmna. XinJumu l<««u 

Tensile strength : 


Surface of ( Radial 

lb,/sq. in. 

382 

783 

820 

failure \ Tangential 

•• 

L073 

755 


Hardness : 





Load required to imbed a 

1 

y 

6 




steel sphere to one-half its diameter : 




Radial surface 

. lb. 

970 

580 

< »4 

Tangential surface 

• *• 

I»250 

710 


End surface 

• t» 

990 

590 


Specific gravity . 

• • 

0-588 

0-441 

0-4 n 

Moisture .... 

per cent. 

155 

lO-O 

I-d-O 

Weight per cubic foot . 

lb. 

40-9 

307 

34 9 


Results of Working Tests 

(1) Sawing. — ^The wood cuts easily with machine and 
hand saws. 

(2) Planing. — ^The wood can be planed v/ith ease, 
giving a smooth surface ; there is a very slight tendency 
to “ pick up ” on a radial surface. 

(3) Boring. — Clean holes can be obtained readily with 

all boring tools. • 

(4) Nailing and Screwing. — Nails and screws can be 
driven in easily and are held firmly ; there is no tendency 
to split. 

(5) Working with Gouge and Chisel. — ^The wood can be 
cut very readily, but it tears up when cut against the 
grain. 

(6) Mortising and Dovetailing. — ^The wood cuts easily 
in the mortising machine. Fairly strong joints are obtain- 
able, which fail by the wood crushing rather than splitting. 

(7) Turning. — ^The wood turns rapidly and cleanly in 
the lathe ; a good surface is possible with sand-paper. 

(8) Glueing. — Fairly strong joints can be obtained, as 
the glue adheres firmly to the wood. 

(9) Staining. — ^The wood takes stains satisfactorily. 

(10) Polishing. — ^The pores require filling before good 
resvdts can be obtained. 

(11) Varnishing. — Satisfactory when the pores are 
filled. 

Remarks 

Attabini is a soft, fairly light wood of good but rather 
coarse appearance. It works easily with most machine 
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iiti^ }uu»l tools and finishes fairly well. It has little 
tendency to crack, and does not “ check " when dried. 

The transverse bending strength and resistance to com- 
pression long the grain are moderately good, though the 
wood is not stiff. The strength to resist shearing, cleav- 
age, and tension and compression perpendicular to the 
grain is that of an average soft wood. 

The Advisory Committee on Timbers reported that it 
was apparently identical with the timber which has been 
shipped to the United Kingdom and the United States from 
the Ivory Coast under the export name of “ Nyankon,” 
and sold in both countries as an “ African mahogany.” 
There also appeared to be little doubt that it has been 
included among the timbers hitherto shipped to the 
United Kingdom from the Gold Coast as ” mahogany.” 
When well selected it has been found to be an excellent 
timber with good working qualities. It has an attractive 
figure, but the timber must be cut on the quarter if this 
feature is to appear to advantage. 

The Committee were of opinion that if supplies of 
Attabini are available from the Gold Coast at prices 
equal to average values of African mahogany, there should 
be a market for the timber in the United Kingdom, where 
it would be suitable for most purposes for which the 
more open-grained varieties of African mahoganies 
are employed. 


3. Baku (Miuusops sp.) 

The specimens received consisted of two planks, 13^ ft. 
long, 26 in. wide, and 2 and 3 in. thick respectively. The 
wood was light reddish-brown (darkening on exposure), 
with a slightly lustrous surface ; it was in sound condition, 
except for slight cracks and knots near the centre of the 
tree. The grain was alternating spiral, moderately fine 
and close. 

In transverse section the wood was reddish-brown, with 
numerous small pores, sometimes joined by festoons of 
lighter-coloured soft tissue and occasionally filled with a 
red resinous substance. The rays were just visible to the 
eye as numerous, narrow, parallel, dull pinkish-brown 
lines ; whilst the rings, of irregular width and from 6 to 
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1 1 to the inch, were indicated by their bounda h 

were unbroken, concentric, duU pinkish-brown iines of 
relatively soft tissue. The pith was pinkish-brown, soft, 
of irregular shape, and approximately | in. in diameter. 

In radial section the wood was pinkish-brown v. h : 
slightly lustrous surface. The pores were visible as lon;^, 
narrow, reddish grooves, usually with slight resinous con- 
tents and occasionally completely filled. The alternati^'g 
spiral grain was indicated by the variation in the axial 
angle of the pores to the plane of cutting. The ra3rs 
appeared as long, narrow, dull pinkish-brown flakes whilst 
the rings were shown by their boundaries, which formed 
narrow, pinkish-brown lines. 

In tangential section the wood was similar in colour to 
the radial section and the pores were seen as long, narrow, 
reddish grooves. The very numerous rays were just 
visible to the eye as short, tapering, dull pinkish-brown 
lines ; the rings were indicated by narrow, undulating 
pinkish-brown bands. 


Results of Mechanical Tests on Air-dry Timber 


Static bending : 


Maximum. 

lUnjmmn. 

Mean, 

Maximum calculated longi- 





tudinal shear 

Ib^lsq, in. 

553 

384 

446 

Fibre stress at elastic limit 

•* 

9.550 

7.490 

8.520 

l^odulus of rupture . 


15.220 

10,700 

12,400 

Modulus of elasticity • 

Work in bending to elastic 

ft 

1 , 777,000 

1,010,000 

1,404,000 

limit . . . inch’lb.lcu, in. 

3-52 

2*22 

2*72 

Work in bending to maxi- 





mum load . 

ft ft 

x 6-65 

4*82 

9-63 

Compression parallel to grain : 





Fibre stress at elastic limit 

Ib./sq. in. 

5.950 

4.140 

4.890 

Maximum crushing strength 

ft 

6,550 

5.040 

5.930 

Modulus of elasticity 

•• 

1.965,000 

989,000 

1.434.000 

Compression perpendicular to grain : 




Fibre stress at elastic limit 

Ib.Isq. in. 

1,990 

1,300 

X,68o 


Shearing parallel to grain : 


Shearing strength : 


Surface of 7 Radial Ib./sq. in. 

1.885 

1,560 

1 . 7*3 

failure 1 Tangential „ 

1.760 

*.305 

1.54a 

Cleavage : 




Splitting strength : 




Surface of r Radial lb. per inch width 

560 

448 

506 

failure vTangential „ „ 

59a 

4*8 

495 
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m 

pifp 0 ndicukr to grain : 




teniU^ itrength : 




Sotiaca of f Radial tb./sq. in. 

i .«43 

915 


iBilnra \ Tangential „ 


856 

1,010 

Hardness : 




Load req ed to imbed a 0*444 




steel here to one-half its diameter : 




Radial surface 

1.520 

1.040 

1.303 

Tangential surface . • ,, 

1.580 

1,180 

1.398 

End surface . • . 

1.790 

1,280 

1.524 

Specific gravity 

0*666 

0-547 

0*623 

Moisture «... per cent. 

15*4 

9-3 

12*8 

Weight per cubic foot ... lb. 

46*7 

39-0 

44*0 


Results of Working Tests 

(1) Sawing. — ^The wood cuts readily with hand and 
machine saws. 

(2) Planing. — A good smooth surface is obtainable, 
but there is a slight tendency to " pick up ” on a radial 
surface. 

(3) Boring. — ^The wood works well with all boring tools 

and has little tendency to split. , 

(4) Nailing and Nails and screws can be 

driven into the wood fairly '•asily ; it holds them firmly 
and does not split. 

(5) Working with Gouge and Chisel. — ^The wood cuts 
easily with the grain, but tears up when cut against the 
grain. 

(6) Mortising and Dovetailing. — It works readily and 
cleanly in a mortising machine, and joints have moderate 
strength. 

(7) Turning. — ^The wood cuts fairly cleanly and rapidly 
in the lathe ; a good smooth finish is obtainable with glass- 
paper. 

(8) Glueing. — Glued joints have moderate strength. 

(9) Staining. — ^The wood takes stains satisfactorily. 

(10) Varnishing and Polishing give good results. 

Remarks 

Baku is a rather hard, moderately heavy wood of good 
appearance similar to that of mahogany. It works fairly 
easily with most hand and machine tools and finishes well. 

It has good strength in transverse bending and in 
compression parallel to the grain and is moderately stiff. 
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Its resistance to shearing, cleavage, and compression and 
tension perpendicular to the grain is also satisfactory. 

The following report on the possible uses and value of 
the timber was furnished by the Advisory Committee on 
Timbers. 

From time to time this timber has been sold in the 
United Kingdom as a second grade “ African mahogany.” 
It is much superior in appearance and working qualities 
to other better-known mahogany substitutes (e.g., luan 
from the Philippines and Borneo cedar) which find a ready 
market in this country. 

Baku has good working qualities and should be useful 
locally for a great variety of purposes including furniture, 
joinery and general construction work. In the United 
Kingdom the timber would find a ready use for interior 
work in furniture and cabinet making, such as framing, and 
sides and bottoms of drawers ; it is probably too plain in 
appearance for the better class of exterior work in such 
manufactures. Baku would also be well suited for motor- 
body construction on account of its strength, working 
qualities and moderate weight. 

If the regular marketing of the timber in the United 
Kingdom as a furniture and cabinet wood is contemplated, 
success will depend upon whether it* can be offered at a 
price below that of medium grades of African mahogany. 
At the present time Baku would probably command two- 
thirds of the price of African mahogany, which was quoted 
at 3^. to 3j<f. per ft. per ft. for good logs), brokers’ 
measure (January-February 1926). If offered for motor- 
body work, Baku would need to compete in price with 
American ash, the recent values of which were as follows : 
round logs 3s. to 3s. 6 d. per cubic ft. ; planks and boards 
3s. 6 d. to 7s. 6 d. per cubic ft. (January 31st, 1926). 

The timber would be best marketed as square-edge 
planks, but since the facilities for such conversion are 
probably not yet available in the Gold Coast, it could be 
exported as squared logs. 

4. Kaku or “ Iron WOOD ” {LofmsA psocbsa) 

The specimens received consisted of two planks, 10 ft. 
long, 33 in. wide and 3 in. thick. Except for rather bad 
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cracks near the centre of the planks, the wood was sound 
and in good condition. 

The heartwood was reddish-brown, darkening with 
exposure ; the sapwood, which was about 4 in. wide, 
was lighter-coloured and had light yellowish stains at the 
outer edges. The grain was alternating spiral, fairly 
coarse and open. 

In transverse section the wood was dark reddish-brown 
with a lighter-coloured sapwood. The pores were moder- 
ately numerous, of fair size and distinct ; many of them 
were filled with a light pinkish-brown substance, a few 
had dark red resinous contents, whilst others were empty. 
The rays were visible with a lens as very numerous, fine, 
light lines, whilst the rings were indefinite. Very numer- 
ous, fine, close, undulating, concentric, continuous lines of 
pinkish-brown soft tissue were clearly visible against the 
dark reddish-brown ground tissue. 

In radial section the wood was a lighter reddish-brown 
and slightly lustrous. The pores were visible as coarse 
grooves ; they usually had* pinkish-brown contents, but 
were occasionally empty or partially filled with a red 
resinous substance. The rays were indistinct, narrow, 
dull pinkish-brown flakes and the soft tissue appeared 
as fine, closely-spaced, parallel, dull lines of similar colour 
to the rays. 

In tangential section the wood was darker than in the 
radial section. The pores were very conspicuous as long 
coarse grooves. The rays were vaguely distinguished 
with the aid of a lens as narrow, short lines tapering at 
the ends, and having the same colour as the ground tissue. 
The soft tissue was visible as wavy, dull pinkish-brown 
bands, giving a highly ornamental appearance to the wood. 


Results of Mechanical Tests on Air-dry Timber 


Static bending : 

Maximum. 

Minimum. 

Mean. 

Maximum calculated longi- 
tudinal shear . . Ib.lsq, in. 

896 

693 

8x0 

Fibre stress at elastic limit 

15.420 

11,960 

13.850 

Modulus of rupture . . 

25,460 

19,400 

22,870 

Modulus of elasticity . .» 

3,000,000 

2,240,006 

2,732,000 

Work in bending to elas- 
tic limit • • inck^tb.len. in. 

4 X 2 

2*82 

356 

Work in bending to maxi- 
mum kmd f • M •• 

44*6 

x6*5 

33-3 



43* BULLETIN OF THE IMPERIAL INSTITT 


Compression parallel to grain : 

Maximum. 

Minim' 

lean. 

Fibre stress at elastic limit lb,/s^, in. 

10,260 

( 

^470 

Maximum crushing strength „ 

11.610 

P 

’.430 

Modulus of elasticity • „ 

3,388,000 

L674 

,000 

Compression perpendicular to grain : 

Fibre stress at elastic limit Ib./sq. in. 

2,870 

2,140 

2.420 

Shearing parallel to grain : 

Shearing strength : 

Surface of r Radial Ib./sq. in. 

2,650 

1,680 


failure \ Tangential ,, 

2,790 

2,460 

2.652 

Cleavage : 

Splitting strength : 

Surface of J Radial Ih. per inch width 

682 

389 

483 

failure 1 Tangential „ „ 

869 

603 

727 

Tension perpendicular to grain : 

Tensile strength : 

Surface of f Radial Ib./sq. in. 

L45'- 

813 

1,226 

failure \ Tangential 

2.315 

1.140 

X.884 


Hardness : 

Load required to imbed a 0*444 inch 

steel sphere to one-half its diameter : 


Radial surface 
Tangential surface 
End surface . 

. . tb. 

4,140 

3.980 

4,650 

3.430 

3,580 

4,010 

3,810 

3,810 

4.310 

Specific gravity . 

. . • 

0*968 

0-872 

0-930 

Moisture . 

. per cent. 

20*8 

12*2 

X7'3 

Weight per cubic foot . 

. lb. 

70-5 

65-6 

68-5 


Results of Working Tests 

(1) Sawing . — The wood is moderately hard to cut with 
hand and machine saws. 

( 2 ) Planing . — It is difficult to plane except on a tan- 
gential surface, where a good result can be obtained fairly 
readily. It “ picks up ” badly on a radial surface and is 
almost impossible to plane perpendicularly to the grain. 

( 3 ) Boring . — Gimlets are difficult to use and the wood 
splits ; bradawls make very little impression and the 
wood is too hard for centre bits. Machine-driven boring 
tools cut fairly cleanly and readily, but the drills heat up 
considerably. 

Nailing and Screwing . — ^The wood is too hard for 
nails ; screws are very difficult to drive in and usually 
break unless large holes are bored for them. 
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(S) Working with Gouge and Chisel . — The wood is 
fairly hard to cut, but good results are obtainable. 

((^ Mortising and Dovetailing . — The wood cuts cleanly 
but with great difficulty in a mortising machine. The 
joints are strong and only fail by the wood splittii^f. 

(7) Turning . — ^The wood cuts fairly readily and cleanly 
in the lat’ 5. A good finish is obtainable with glass-paper. 

(8) G eing . — ^The glue adheres well. 

(9) Staining . — ^The wood does not absorb the stain 
readily, but moderately good results are obtainable. 

(10) Polishing and Varnishing . — ^The pores need filling, 
but the wood finishes well. 

Remarks 

Kaku is a very heavy, very hard wood of coarse but 
ornamental appearance. It works with extreme difficulty 
with most hand tools, but more readily with machine 
tools ; a fairly good finish can be obtained with care. 

Its resistance to transverse bending and compression 
parallel to the grain is very* great, and it is very stiff and 
has a high shock-resisting ability. Its shearing strength 
parallel to the grain and its compression and tensile 
strengths perpendicular to the grain are very good, but 
its resistance to cleavage is comparatively low. 

The Advisory Committee un Timbers furnished the 
following report on the possible uses and value of the 
timber. 

Consignments of this timber from Nigeria have ap- 
peared on the market from time to time under the names 
of West African Ironwood, Red Ironwood, African oak 
and Ekki. 

On account of its great strength, hardness and evident 
durability, Kaku would probably prove a valuable timber 
in West Africa for heavy construction work, including 
piling, wharf construction and bridge building. It should 
also be useful for mining timbers and as railway sleepers. 

As regards export, it is unlikely that Kaku would find 
any commercial outlet in this country.. It might possibly 
sell as a substitute for jarrah for heavy construction 
work, but it would not serve in place of jarrah for other 
purposes for which that timber is used. 
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Nigerian Ekki has been claimed to be specially su.vabl 
for switch-boards'on.account of its high electrical resistance. 

The timber is too heavy, hard and difficult to work f ir 
use in furniture manufacture and does not possess an 
appearance which might compensate for its physical dis- 
advantages. The timber also constantly exhibits surface 
checks which would effectively preclude its use for any 
ornamental purposes. These checks might possibly be 
avoided by careful seasoning, but it is doubtful if the 
trouble involved would be worth while. 

5. Odum {Chuosophora excels a) 

The specimens received consisted of two planks, 10 ft. 
long. 34 in. wide and 3 and 2 in. thick respectively. The 
wood was in sound condition except for a large ring 
shake in each plank and some cracks near the centre sur- 
rounded by brownish discolorations. 

The heartwood was light greenish-brown, darkening 
with exposure ; the sapwood, which was light pinkish- 
yellow, was about 3 in. wide and had a greyish stain 
approximately J in. wide at the outer layers. The grain 
was coarse, open and alternating spiral. 

In transverse section the wood was greenish-brown 
with fairly plentiful and moderately large pores, usually 
haying brownish resinous contents ; the pores were joined 
by lines of pinkish-yellow, soft tissue, forming undulating 
festoons. The rays were just visible to the eye as numer- 
ous, fine, light pinkish-yellow parallel lines. The rings, 
which averaged eight to the inch, were indicated by their 
boundaries, which formed fine, continuous lines of soft 
tissue bordering narrow zones of slightly darker and 
denser wood. 

In radial section the wood was yellowish-brown and 
lustrous. The pores were fairly coarse grooves usually 
having soft, brown, resinous contents. The rays were 
visible as very numerous, dull pinkish-yellow flakes. The 
rings were vaguely shown by narrow, darker-shaded bands 
of denser wood near the boundary lines of soft tissue, 
which appeared as numerous, dull pinkish-yellow, con- 
tinuous parallel lines. 

In tangential section the wood was yellowish-brown, 
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with a lu .rous and satiny surface. The pores were seen 
as long, cv^arse, brownish grooves. The ra3rs were visible 
with a lens as very numerous, short, fine, light yellowish 
lines tapering at the ends ; the rings were vaguely indi- 
cated by undulating narrow bands slightly darker than 
the surrounding wood and bordered by wavy, dull pinkish- 
yellow, narrow bands of soft tissue. 

Results of Mechanical Tests on Air-dry Timber 

Static bending : Maximum. Minimum. M^. 

Maximum calculated longi- 
tudinal shear . . lb Jsq, in, 6oi 493 535 

Fibre stress at elastic limit „ ii»470 8,810 10,070 

Modulus of rupture . . „ 1 7*030 13*800 i4i99o 

Modulus of elasticity . „ 1,934,000 1,473,000 1,744,000 

Work in bending to elastic 

limit . . . tnch-lb./cu. in, 4*09 2*18 3-07 

Work in bending to maxi- 
mum load . • .1 »» I4*ir 875 11*0 

Compression parallel to grain : 

Fibre stress at elastic limit Ib.Isq. in, 7*740 7,280 7*500 

Maximum crushing strength „ 8,590 7,600 8,180 

Modulus of elasticity . 2,140,000 1,323,000 1,712,000 


Compression perpendicular to grain : 


Fibre stress at elastic limit Ib./sq in. 

1,688 

1*345 

1*483 

Shearing parallel to grain : 

Shearing strength : 

Surface of f Radial Ib./sq, in. 

1,520 

1,270 

1*390 

failure \ Tangential 

1,330 

1,060 

1*190 

Cleavage : 

Splitting strength : 

Surface of f Radial lb, per inch width 

356 

275 

313 

failure \Tangential „ 

438 

327 

387 

Tension perpendicular to grain : 

Tensile strength : 

Surface of f Radial lb,/sq, in. 

900 

665 

762 

failure 1 Tangential „ 

1,046 

838 

925 


Hardness : 

Load required to imbed a 0*444 inch 


steel sphere to one-half its diameter : 


Radial surface 
Tangential surface 
End surface 

. lb. 

• • It 

1*330 

1,420 

1*550 

980 

1*030 

1,320 

1,120 

1,200 

1*4*0 

Specific gravity . 

. 

0*566 

0*514 

0*545 

Moisture 

. per cent. 

16*2 

11*0 

13*5 

Weight per cubic foot . 

. lb. 

40*0 

36*2 

38*5 



436 BULLETIN OF THE IMPERIAL INSTITUTE 
Results of Working Tests 

(1) Sawing. — The wood cuts easily with machine and 
hand saws. 

(2) Planing. — ^The wood “ picks up ” on a radial sur- 
face, but otherwise it planes easily and finishes smoothly. 

(3) Boring. — All boring tools give good results, but 
there is a slight tendency to split with gimlet and bradawl. 

(4) Nailing and Screwing. — Nails and screws can be 
driven in easily and are held firmly, but there is a slight 
tendency to split. 

(s) Working with Gouge and Chisel. — ^The wood can be 
cut easily, but tends to tear up. 

(6) Mortising and Dovetailing. — ^The wood cuts readily 
and cleanly in mortising machine. Joints of moderate 
strength are obtainable. 

(7) Turning. — ^The wood cuts easily in the lathe, but 
the fibres tear out slightly ; a good smooth surface is 
obtainable with sand-paper. 

(8) Glueing. — Fairly strong joints can be obtained as 
the glue adheres firmly. 

(9) Staining. — ^The wood takes stain readily and gives 
satisfactory results. 

(10) Polishing and Varnishing. — ^The wood requires 
filling, but finishes well. 

Remarks 

Odum is a firm wood of moderate weight and of good 
but rather coarse appearance. It works easily with most 
hand and machine tools and finishes fairly well, except 
for its tendency to " pick up ” on radial sawn wood. It 
is fairly stiff and has a moderately high crushing and bend- 
ing strength ; its resistance to tension and compression 
perpendicular to the grain and to shear is moderate. 

This sample of Odum is stiffer and stronger in static 
bending and in compression parallel to the grain than the 
two specimens of Chlorophora excelsa (Iroko) wood from 
Nigeria which were previously examined (see this Bulle- 
tin, 1923, 21 , 458). Its weight and resistance to com- 
pression perpendicular to the grain and to shear are slightly 
greater than those of one of the specimens from Nigeria, 
but are considerably lower than those of the other speci- 
men, which was a good typical sample of the species. 
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The Advisory Committee on Timbers furnished the 
following report on the possible uses and value of the 
timber. 

Nigerian supplies of Chlorophora excelsa, marketed 
under the name of " African teak ” or “ Iroko,” have been 
well known in the United Kingdom for many years, but 
there has been comparatively little sale for this excellent 
wood on account of its relatively high price. The Gold 
Coast sample appeared to come within the range of varia- 
tion met with in the Nigerian timber. 

Practical trials arranged by the Committee with 
Nigerian Iroko have shown that it gives very satisfactory 
results with artificial seasoning, and is well adapted for 
doors, window-frames and sashes. It would also be suit- 
able for other classes of joinery such as sills, treads and 
staircases, and office and laboratory fittings. Experiments 
conducted under the auspices of the Committee have also 
shown that the timber would be well suited for motor-body 
construction if free from the deposits of mineral matter 
which occasionally occur in*it. 

The Committee are of opinion that Odum would readily 
find a market as a furniture wood in this country if sold 
at a price to compete with West African mahoganies. 
At present the timber is priced at about 4s. 6 d. to 5s. per 
cubic ft. (calliper measure), which is too high to admit of 
ready sales. The timber is greatly valued in the Gold 
Coast and in Nigeria for furniture making, joinery and 
construction work of many kinds, and the Committee 
consider it unnecessary to offer suggestions as to local 
uses. 


6. Penkwa, African Cedar {Entandsophsagua sp.) 

The specimens received consisted of two planks, 12 ft. 
long, 33 in. wide and 3 and 4 in. thick. The surface of 
the 4 in. plank had been slightly attacked by fungus, but 
otherwise, with the exception of several severe cracks, the 
material was in sound condition. 

The heartwood was pinkish-browri and the sapwood 
slightly lighter, but there was no definite boundary. The 
grain was gently alternating spiral, wavy, fairly coarse 
and moderately open. 
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In transverse section the wood was light reddish-brown. 
The pores were very numerous and moderately small ; 
they were arranged in radial groups of two, three or more, 
and were usually partially filled with a reddish substance. 
The rays were visible with a lens as very fine, numerous, 
parallel, light pinkish lines, whilst the soft tissue appeared 
as numerous, continuous, concentric, fine, light pinkish 
lines. The rings were indicated by a narrow boundary of 
darker colour. 

In radial section the wood was pinkish-brown, slightly 
lustrous, and showed the curly grain. The pores were 
seen as numerous, long, narrow, inconspicuous grooves, 
generally partially filled with a reddish substance, whilst 
the rays were visible as very narrow, parallel, dull pinkish 
bands. The soft tissue appeared as numerous, parallel, 
fine, dull pinkish-brown lines darker than the ground tissue, 
and the rings were indicated by narrow, darker-shaded 
boundary lines. 

In tangential section the wood was light reddish-brown 
with the pores appearing as inconspicuous, narrow, reddish 
grooves. The rays were seen through a lens as short, 
fine, light reddish lines tapering at the ends. The soft 
tissue was conspicuous in wavy, narrow, reddish bands. 
The rings were vaguely indicated by the distribution of 
the bands of soft tissue. 


Results of Mechanical Tests on Air-dry Timber 


Static bending : 

Maximum. 

Minimum. 

Mean. 

Maximum calculated longi- 




tudinal shear 

Ib-lsq. in. 509 

360 

438 

Fibre stress at elastic limit 

„ 10,920 

7,120 

8,830 

Modulus of rupture . 

14.400 

10,090 

13,300 

Modulus of elasticity 

„ 1,856,000 


1,620,000 

Work in bending to elas- 




tic limit . . inch-lb, leu, in. 4*25 

175 

2-58 

Work in bending to maxi- 




mum load • • ti »» 15*4^ 

3-88 

9*06 

Compression parallel to grain : 




Fibre stress at elastic limit 

Ib.lsq. in. 5,100 

3.610 

4.*50 

Maximum crushing strength 

.. 6,830 

5.340 

5.900 

Modulus of elasticity 

2,193.000 

1,665,000 

1,846,000 

Compression perpendicular to grain : 



Fibre stress at elastic limit 

a>./sq. in. 1,350 

z,o6o 

i»aoo 
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Shiaring parallel to grain : 

Ifazimtim. 

Mlnimaiii* 

Mean. 

Shearing strength : 




Surface of f Radial lb,/$q, iH, 

1,700 

L350 

I.510 

failure 1 Tangential „ 

1.530 

1.250 

1.440 

Cleavage : 




Splitting strength : 




Surface of f Radial lb. per inch width 

361 

233 

281 

failure \ Tangential „ 

362 

222 

301 

Tension perpendicular to grain : 




Tensile strength : 




Surface of / Radial Ib.jsq. in. 

723 

521 

597 

failure \ Tangential „ 

781 

534 

642 

Hardness : 




Load required to imbed a 0*444 inch 




steel sphere to one-half its diameter : 
Radial surface • . .lb. 

1,260 

780 

1,000 

Tangential surface . . „ 

1.340 

840 

1,070 

End surface • . • i. 

1.350 

1,020 

1,200 

Specific gravity 

0*638 

0*510 

0*560 

Moisture .... per cent. 

29*4 

11*8 

17*3 

Weight per cubic foot . . .lb. 

49-3 

367 

41*8 


Results of Working Tests 

(1) Sawing. — ^The wood cuts fairly readily with hand 
and machine saws. 

(2) Planing,— \t planes easily, but “ picks up ” on a 
radial surface. 

(3) Boring.— k\\ boring tools work fairly easily and 
give good results. 

(4) Nailing and Screwing.— Nails and screws can be 
driven in easily and hold firmly ; the wood does not 
split. 

(s) Working with Gouge and Chisel, — The wood cuts 
readily, but there is a tendency to tear up. 

(6) Mortising and Dovetailing. — ^The wood cuts rapidly 
and cleanly in the mortising machine ; joints have only 
moderate strength as the wood is fairly soft. 

(7) r«m*ng.— The wood cuts easily in the lathe and 
an excellent finish is obtainable with sand-paper. 

(8) Glueing.— Tht glue adheres well.- 

(9) Po/tsAtng.— Good results can be obtained. 

( 10) Staining and Varnishing, — Satisfactory results are 
obtained. 
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Remarks 

Penkwa is a firm wood of moderate weight. It works 
readily with most hand and machine tools and finishes 
well. 

It has good strength in transverse bending and in com- 
pression parallel to the grain, and is fairly stiff. Its 
resistance is fairly good to shearing ; moderate to com- 
pression and tension perpendicular to the grain ; and 
rather low to cleavage. 

The Advisory Committee on Timbers furnished the 
following report on the possible uses and value of the 
timber. 

This timber is one of the so-called “ cedars ” or “ scented 
mahoganies ” imported from West Africa. It bears a 
general resemblance to plain Sapele mahogany and would 
serve for most ordinary purposes where an unfigured 
second-grade mahogany is employed. Timber of the 
quality of the sample examined would probably need care 
in finishing with the plane and also in polishing. 

Penkwa would doubtless find many uses locally, and 
in this country is suitable for the less expensive types of 
furniture and cabinet work and for interiors (backs, linings 
and drawer-bottoms) in higher-class work. The remarks 
made by the Committee regarding the uses and market 
prospects of Baku {Mimusops sp.) may be taken as apply- 
ing also to Penkwa (see p. 430). 


7. Konkruma (? Morinda citrifoua) 

The specimens received consisted of two planks, 12 ft. 
long, 20 and 24 in. wide, and 3 in. thick ; they were 
cracked at the ends, but otherwise the wood was in sound 
condition. 

The heartwood was brown, darkening slightly on ex- 
posure, and the sapwood was light yellowish-brown, about 
3 in. wide ; the boundary was not very definite. The 
grain was alternating spiral, moderately coarse and fairly 
open. 

In transverse section the wood .was dark brown and the 
sapwood light brown. The pores were of moderate size, 
numerous, often in radial groups of two or three, and 
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occasionally having slight red contents. The rays were 
visible as numerous, pinkish-brown, fine lines normally 
about a pore-width apart. The rings averaged nine to 
the inch and were indicated by their boundaries, which 
were fine, pinkish-brown lines of soft tissue, and by a 
narrow, slightly darker zone corresponding to the later 
growth wood. 

In radial section the wood was pinkish-brown and the 
pores appeared as narrow, brownish grooves occasional|ly 
partially filled with a red substance ; the appearance of 
the section was typical of wood having alternating spiral 
g^ain. The rays were seen as numerous, pinkish-brown 
bands usually having fine, dark border lines. The rings 
could be distinguished by narrow, darker-shaded bands 
and by the fine lines of soft tissue. 

In tangential section the wood was light brown and the 
pores appeared as long, brownish grooves. The rays were 
visible as innumerable, short, reddish-brown lines tapering 
at the ends, and often having a dark speck at the ends. 
The rings were indicated by undulating, narrow bands of 
soft tissue and of the darker-shaded wood. 


Results of Mechanical Tests on Air-dry Timber 


Static bending : 

Maxunuin* 


Mean. 

Maxhnum calculated longi- 
tudinal shear 

lb /sq. in. 534 

472 

501 

Fibre stress at elastic limit 

„ 10,800 

9,170 

9.850 

Modulus of rupture . 

.. >5.i<jo 

13.540 

M.340 

Modulus of elasticity 

„ 1,910,000 

I 434,000 

1,770,000 

Work in bending to elas- 
tic limit . . inch-lb, leu, in. 3-38 

238 

t$4 

Work in bending to maxi- 
mum load • 

.. .. *5* 

II'O 

130 

Compression parallel to grain : 
Fibre stress at elastic limit 

Ib./sq. in. 4,77® 

3»900 

4.*70 

Maximum crushing strength 

.. 7.96® 

7.330 

7,710 

Modulus of elasticity 

a.530.®®® 

1,905,000 

*.143.000 

Compression perpendicular to grain : 

Fibre stress at elastic limit Ib.Isq. in. z,305 

x,zoo 

X.X95 

Shearing parallel to grain : 
Shearing strength : 

Surface of f Radial 

Ib./sq. in. 1,785 


1,560 

failure \ Tangential 

„ *.930 

X.335 

1.7*4 
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CUavagg : 

Mailmnni. 

Minimutt. 

Men. 

Splitting strength : 




Surface of r Radial lb, per inch width 

448 

404 

429 

failure ITangential »» ,, 

448 

348 

382 

Tension perpendicular to grain : 




Tensile strength : 




Surface of f Radial Ib./sq, in. 

818 

537 

705 

failure 1 Tangential 

1,082 

560 

764 

Hardness : 




Load required to imbed a 0*444 




steel sphere to one-half its diameter : 
Radial surface ,,, lb. 

L350 

1,000 

1.17® 

Tangential surface . . ,, 

1,480 

1,010 

<*250 

End surface . . . „ 

1.930 

1,210 

X.570 

Specific gravity 

o*6ix 

0529 

0-561 

Moisture .... per cent. 

27*9 

11*8 

l6-o 

Weight per cubic foot ,,, lb. 

43-8 

38-0 

41-0 


Results of Working Tests 

(1) Sawing. — ^The wood cuts moderately easily with 
hand and machine saws. 

(2) Planing. — ^There is a tendency to " pick up " on a 
radial sawn surface, but otherwise the wood planes fairly 
readily. 

(3) Boring. — Gimlets and bradawls work fairly easily 
and give good results ; the wood has very little tendency 
to split. Centre and augpr bits cut cleanly with moderate 
ease. 

(4) Nailing and Screwing. — Nails and screws can be 
driven in fairly readily and hold firmly ; there is little 
tendency to split. 

(5) Working with Gouge and Chisel. — ^The wood cuts 
easily, but there is a slight tendency to tear up. 

(6) Mortising and Dovetailing. — The wood can be cut 
fairly cleanly and moderately easily in mortising machine. 
Strong joints are obtainable. 

(7) Turning. — It cuts readily in the lathe, giving a 
fair surface with tools and a good finish with glass-paper. 

(8) Glueing. — Fairly strong joints are obtainable. 

(9) Staining. — ^The wood takes stain fairly well. 

(10) Polishing and Varnishing. — ^The wood requires 
filling, but good results are obtainable. 
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Remarks 

Konkruma is a moderately hard wood of medium 
weight. It can be worked fairly easily with most hand 
and machine tools and with care it finishes well. 

It is fairly stiff and has a moderately high bending 
and crushing strength ; its resistance to compression and 
tension perpendicular to the grain and to cleavage is 
moderate, whilst its shearing strength is fairly good. 

The Advisory Committee on Timbers furnished the 
following report on the possible uses and value of the 
timber. 

This timber, although (it is understood) belonging to 
a different botanical family, is similar to Penkwa in 
texture and general character, but is without the marked 
scent of that timber. It is darker, has a straighter “ row,” 
and shows an attractive mottling. 

The Committee regard this timber as having a very 
good appearance and as being suitable for cabinet work 
and furniture-making requiring a timber with a useful 
degree of “ ornament.” * 

Konkruma would no doubt serve satisfactorily as a 
mahogany substitute both in the Gold Coast and in this 
country. The general uses of timbers of this character, 
and their market prospects, have been mentioned in the 
Committee’s report on Baku (see p. 430) • 


NEW OIL-SEEDS FROM TANGANYIKA 
I. Trichodesma zeylanicvm Seed 

The sample of seed which is the subject of this report 
was forwarded recently for examination to the Imperial 
Institute by the Director of Agriculture, Tanganyika 
Territory. It was stated that the plant is a weed common 
in the Morogoro district, growing in abundance on old 
cotton fields and waste land. It was desired to ascertain 
whether the oil present in the seed would be of value 
and whether a market could be found for the seed. 

Specimens of the plant were at the same time for- 
warded from Tanganyika to the Director of the Royal 
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Botanic Gardens, Kew, and the Imperial Institute has 
been informed that these have been determined as Tricho- 
desma zeylanicum, R.Br. (Nat. Ord. Boraginacese). 

The sample consisted of small seeds, which were clean 
and in sound condition ; they had a brittle husk and a 
soft, cream-coloured kernel. 

The seeds were found to contain 9-2 per cent, of mois- 
ture and on extraction with light petroleum they yielded 
28*7 per cent, of oil, corresponding to a yield of 31*6 per 
cent, from the moisture-free seeds. 

The oil thus extracted from the seeds was a golden 
yellow liquid, and, when spread on glass, dried in six days 
to a soft film. 

The oil furnished the following constants : 


Specific gravity at 15/15® C. . 

• . . 09298 

Refractive index at 40® C. 

. . . 1*471 

Solidifying point of fatty acids 

22*0® C, 

Acid value ^ . 

. . . 0*3 

Saponification value ^ 

. . . 192*0 

Iodine value (Hfibl, 17 hrs.) « . 

. percent, x6i*i 

Unsaponifiable matter 

. per cent. 0*6 


' Milhgrams of potash (KOH) for i gram of oil. 

The residual meal left after the extraction of the 
seeds with light petroleum was of greyish-cream colour 
and had a bitter taste. On chemical analysis it gave the 
following results, which are (i) expressed on the meal as 
prepared in the laboratory, containing only 0*3 per cent, 
of fat, and (2) calculated for the material when containing 
7 per cent, of fat. 



(1) 

(*) 


Per cent. 

Per eent. 

Moisture • • • • • 

12*1 

XX -3 

Crude proteins . • • . 

X 8 *X 

x6*9 

Rat •••••• 

0-3 

7*0 

Carbohydrates, etc. (by difierence) . 

33-6 

31*3 

Crude fibre 

20 'X 

x 8 *d 

Ash •••••• 

15*8 

X 4*7 

Nutrient ratio . . • . 

I : x *9 

X : 2*8 

Food units • • • • • 

80 

9 Z 


The meal did not contain any cyanogenetic glucosides, 
but it gave reactions indicating the presence of an alkaloid. 
These results show that Trichodesma zeylanicum seeds 
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contain a fair proportion of oil, which belongs to the class 
of drying oils. 

The residual meal left after the extraction of the oil 
contains a good percentage of proteins, but rather high 
proportions of fibre and mineral constituents, and has 
only a moderate nutritive value. It has a bitter taste and 
contains a substance of an alkaloidal nature, and is there- 
fore not likely to be of value as a feeding-stuff. It could 
be utilised as a manure, but for this purpose would only 
realise a very low price. 

Commercial Value 

A firm of oil-seed crushers to whom a sample of the 
seed was forwarded stated that the oil was of good colour 
and had a pleasant nutty taste ; when refined, it might 
possibly be suitable for use as an edible oil, but it could 
not be employed for the manufacture of margarine or 
compound fats. The firm expressed the opinion that, 
owing to the low melting-point of the fatty acids, the oil 
would probably not find a«market for the manufacture 
of hard soap, but it might be used for soft soap or as a 
substitute for linseed oil in the cheaper paint trades. 

It was considered that the residual cake left on crush- 
ing the seeds would be unsuitable for use as a feeding- 
stuff owing to its bitter taste ard the large proportion of 
siliceous matter present, derived from the husks. 

In view of these facts the firm estimated that the 
market value of such seed at the present time would be 
about j£ 9 to £9 los. per ton, delivered to United Kingdom 
ports. They added that if the quantities of seed avail- 
able are sufficiently large to be of importance in the deve- 
lopment of the Territory, they would be glad to make a 
commercial trial if a consignment of 50 tons could be for- 
warded for the purpose. 

General Conclusions 

The seeds of Trichodesma zeylanicum contain 28*7 per 
cent, of an oil which possesses drying properties. It 
might be utilised for the manufacture of cheap paint, soft 
soap, or, when refined, as an edible oil. 

It is a question for consideration in Tanganyika 

17 
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whether the comparatively low value of the seed would 
make its collection from the wild plants remunerative or 
whether it would be worth while to produce the seed as 
a cultivated crop. It was suggested to the authorities 
that if it appears that the seed could be regularly supplied 
in large quantities at the above-mentioned price, a pre- 
liminary consignment of 50 tons might be forwarded for 
crushing trials as proposed. 

2. Commiphora zanzibarica Fruits 

A sample of the fruits of Commiphora zanzibarica var. 
elongata, Engl. (Nat. Ord. Burseraceae), was forwarded 
recently by the Director of Agriculture, Tanganyika, for 
examination. It was stated that the fruits are produced 
in great profusion in the Territory and it was desired to 
ascertain their possibilities as a source of oil. 

The sample consisted of fruits free from the exocarp. 
They were small and oval-shaped with pointed ends, and 
had a hard thin shell (endocarp), of which nearly half 
was covered with a soft, red, firmly-adhering, aril-like body 
(mesocarp). The endocarp had a large and a small 
loculus, one seed maturing in the larger one. The seeds 
were soft and cream-coloured. In about 10 per cent, of 
the fruits the seeds were either absent or withered. 

,The average dimensions and weights of the fruits and 
seeds were as follows : 



Average 
* Length. 

Average 

Breadth. 

Average 

Weight. 


cm. 

cm. 

ffOlfM. 

Fruit . 

. • . • X*6 

1*0 

0-43 

Seed 

. • • • 1*0 

0*8 

015 


The fruits consisted of “ aril ” 20 per cent., shell 48 
per cent, and seed 32 per cent. A quantity of seed was 
separated from the fruits for examination, but in view of 
the firm adherence of the “ aril ” to the shell these two 
portions were treated together. 

Oil . — ^The seeds contained 4*8 per cent, of moisture, 
and on extraction with light petroleum yielded 55*1 per 
cent, of oil, equivalent to 67-9 per cent, calculated on the 
moisture-free seeds and to 1 87 per cent, on the moisture- 
free fruits. The oil was clear, pale yellowish-brown and 
had a nutty taste and a not unpleasant odour. 
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The “ aril " and shell cbntained 6*4 per cent, of mois- 
ture, and on extraction with light petroleum furnished 
21 per cent, of oil, equivalent to a yield of 22*4 per cent, 
expressed on the moisture-free material and to 15*2 per 
cent, on the moisture-free fruits. This oil was of red 
colour, had a disagreeable taste and odour, and was some- 
what turbid owing to the presence of stearins. 

On chemical examination the two oils furnished the 
foUowing results ; the corresponding figures for cotton- 
seed oil are added for comparison : 





Oil from 

Oil from Shell 

Cotton -Seed 




Se^. 

and “ Anl.” 

Oil» 

Specific gravity at 15/15® C. 

. 


09223 

0*929 

0*922-0*925 

Refractive index at 40® C. 

. 


1-465 

1*459 

1*465 

Solidifying point of fatty ac 

ids 


3*-7° C. 

34-9'’ C. 

33"-38^C. 

Acid value ^ 

• 


0-7 

7.9 

— 

Saponification value ^ . 

. 


i88-6 

201*2 

192-195 

Iodine value, Httbl, 17 hrs. 

per 

cent. 

io6*8 

57*4 

105-115 

Unsaponifiable matter . 

per 

cent. 

128 

0*64 

0*8-1 *8 

Volatile acids, soluble • . 

, 


0*11 

0*27 

— 

Volatile acids, insoluble * 

• 


030 

0*43 

— 


' Milligrams of potash (KOH) for i gram of oil, 

» Cubic centimetres of decinormal alkali required to neutralise the acids from 
3 grams of oil, 

• Bolton and Revis, Fatty Foods,** p, 216. 


The results show that both the seeds and the " arils " 
contain a large proportion of oil. The seeds yield about 
58 per cent, of oil and the “ arils ” (assuming that the 
shells contain no oil) about 75 per cent., calculated in each 
case on the moisture-free material. 

The two oils are quite distinct in general characters 
and also show considerable differences in their chemical 
constants, especially in the case of the iodine value. 

The seed oil resembles cotton-seed oil in its chemical 
constants with the exception of the saponification value, 
which is rather lower than that of the latter oil. This oil, 
if carefully refined, would probably furnish a satisfactory 
edible oil. The production of the seed oil on a commercial 
scale would, however, depend on the possibility of separ- 
ating the seeds from the shell and “ aril ” by some form 
of decorticator. The presence of " arils ” among the seeds 
would seriously impair the quality of the oil. 

If it is found impracticable to separate the seeds from 
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the fruits efficiently, the whole fruits could be treated by 
crushing or extraction for the preparation of oil, but in 
view of the inferior quality of the'aril oil, the oil from the 
whole fruits would only be of low value. The results 
given in this report show that the dry fruits would yield 
about 35 per cent, of oil. 

Meal from the Seeds . — ^The meal left after the extrac- 
tion of the seeds with light petroleum was of cream colour 
and had a very slight and not unpleasant taste. On 
analysis it yielded the following results : 


Moisture ...... 


P§r ctni. 

. 10*5 

Crude proteins 


. 6i*7 

Fat 


. 0*6 

Sugars, ready-formed reducing 


. nil 

Sugars, reducing only after inversion 


27 

Starch (by acid hydrolysis) . 


. nil 

Other carbohydrates, etc. (by difference) 


. 10*5 

Crude fibre ...... 


3-4 

Ash 


. 10*6 

Nutrient ratio ..... 


. I : 0*24 

Food units . . ‘ 

* 

. 169 


The meal is free from alkaloids and cyanogenetic 
glucosides. It contains a high percentage of crude pro- 
teins and would probably form a valuable feeding-stuff 
if available in quantity. 

Meal from the Shells and Arils ." — ^The meal left after 
the extraction of the shells and “ arils ” with light petro- 
leum was of buff colour and possessed an unpleasant acid 
taste. On analysis it furnished the following results : 


Pif tint. 

Moisture 76 

Crude proteins 4*7 

Fat 0-8 

Sugar, ready-formed reducing • . » .1-3 

Sugars, reducing only after inversion . . .nil 

Starch (by acid hydrolysis) 167 

Other carbohydrates (by difierence) . . . 21*3 

Crude fibre 417 

Ash 59 


Nutrient ratio x : 8*8 

Food units 53 


The meal is free from alkaloids and cyanogenetic 
glucosides. It contains a very small quantity of crude 
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proteins and a high percentage of fibre. On account of 
its low nutritive value and its unpleasant taste the meal 
is not likely to be of value as a feeding-stuff. 

Commercial Value of the FruVs 

Oil-seed crushers to whom a sample of the fruits was 
submitted expressed the following opinions. 

The whole fruits would be worth very little on account 
of the objectionable nature of the shell, but if it were pos- 
sible to obtain the seeds free from the shells they would 
be worth about £18 per ton in the United Kingdom. The 
oil from the seeds is similar to cotton-seed oil and of good 
quality, and would probably suffer little loss on refining ; 
the cake would be useful as a concentrated feeding-stuff 
or as a rich manure. Owing, however, to their soft nature, 
the seeds would probably deteriorate rapidly in storage or 
during transit, and decortication would therefore have to be 
carried out at the oil-mill ; this would entail a consider- 
able expenditure on freight a»s the shells would be of little 
or no value. 

If decortication should prove impracticable, the whole 
fruits would have to be treated. The oil from the whole 
fruits has an unpleasant taste and a bright red colour 
which is very difficult to remove, and it could only be 
utilised for the manufacture of lubricating greases or for 
the production of fatty acids and stearins. For such pur- 
poses the oil would be worth only about £2$ per ton and 
the fruits not more than £6 per ton delivered to a United 
Kingdom port. 


General Conclusions 

The results of this investigation indicate that the 
prospects of utilising .the fruits of Commiphora zamibarica 
as a source of oil are not very promising. The seeds 
themselves would be of value if they could be successfully 
separated from the fruits, but for this purpose a special 
form of decorticator would be necessary. In any case, 
decortication would be difficult in view of the nature of 
the shell and the soft character of the seed, and would 
have to be carried out at the oil-mill immediately before 
pressing the seed. The alternative plan of crushing the 
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whole fruit would yield an oil and cake of low value, and 
if treated in this way the fruits would not be worth more 
than £6 per ton in the United Kingdom. 

In these circumstances it seemed desirable that in- 
formation should be furnished as to the quantities of 
fruits which are available annually in Tanganyika, and the 
price which would make their collection and export re- 
munerative. When these particulars are available it will 
be possible to judge whether further action can usefully 
be taken. 


TANNED GOAT SKINS FROM TRAVANCORE 


Six goat skins, tanned in Travancore, were forwarded 
recently to the Imperial Institute by the Director of In- 
dustries in that State, in order to ascertain whether such 
tanned skins would find a market in London and, if so, 
the approximate prices they would be likely to realise. 
Samples Nos. i, 2 and 3 had been tanned with Konna 
bark {Cassia fistula), and Nos. 4, 5 and 6 with Thumpagam 
bark {Hopea parviflora). A report on the tanning pro- 
perties of a sample of the latter bark from Travancore 
will be found in this Bulletin (1925, 23, 162). 

The approximate weight and dimensions of the skins 
were as follows : 





Of. 

in. 

No. I . 



. 8J 

24 X 20 

»» 2 • 



. 10 

24 X 18 

» 3 . 



. 11* 

25 X 20 

0 4 • 



6 

19 X 15 

» 3 • 



. 8 

23 X 16 

„ 6 • 



. 13 

23 X 19 


The leather was of buff colour,. fairly soft, firm and 
rather coarse-grained. The skins tanned with Thum- 
pagan bark were somewhat softer than those tanned with 
Konna bark. 

The skins were submitted to brokers for an opinion 
regarding their quality and probable value. The firm 
reported that the pelts had been fleshed fairly clean and 
had been well trimmed. The tanned skins are, however, 
much inferior to those of the South Indian tanneries, 
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especially in colour, which is too dark to render them suit- 
able for the light shades of leather now in demand. The 
skins are also rather brittle, this defect being more marked 
in the case of the Thumpagam tannage than in that of the 
Konna tannage, and crack more or less easily. 

In order to ascertain the values of the skins the brokers 
sent them to a firm of leather dressers to be dyed and 
finished. The trials showed that the skins tanned with 
Thumpagam bark take the dye better than those tanned 
with Konna bark, and that the brittleness of the skins 
was effectually overcome in the finishing processes. On 
the basis of these results, the brokers stated that the 
skins tanned with Thumpagam bark would be worth 
3s. 4</. to 3.S. 6 d. per lb. in London at that time (January, 
1926) whilst those tanned with Konna bark would realise 
35. to 3s. 2d. per lb. At these prices such skins would 
find a ready market if shipped in sufficiently large quan- 
tities, say from 8,000 to 10,000 skins at a time, whereas 
small consignments of 1,000 to 2,000 skins would prob- 
ably not realise so high a price. 

The results of this enouiry show that these tanned 
goat skins from Travancore are of satisfactory quality, 
although rather dark-coloured, and that they would be 
readily saleable in London. 


ARTICLE 

THE CYPRUS SILK INDUSTRY 

By Norton Breton, M.B.E. (Milit.) 

Member of the Imperial Institute Advisory Committee on 
Silk Production 

Readers of this Bulletin will have learned, from time 
to time, of the activities of the Imperial Institute Advisory 
Committee on Silk Production in regard to Cyprus. This 
island was prominent from the outset of the Committee’s 
enquiries in 1916 as affording a useful field for the deve- 
lopment of a native silk industry. The Committee set 
to work to obtain information regarding the state of the 
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industry and was eagerly supported in its enquiries by 
the Cyprus Department of Agriculture. As a result, at 
the end of the Great War, much valuable information had 
been collected, which was sufficiently promising to encour- 
age the Committee to follow up their enquiries with 
practical trials. 

The Committee found that there existed in C5rprus an 
important silk cocoon industry. The cocoons were being 
produced in small quantities by the peasants, and local 
merchants were collecting them and treating them in the 
necessary way in order to export them to France or Italy. 
It was found, also, that over a series of years the prices 
paid to the peasants were not on an attractive or remunera- 
tive basis, with the result that the industry was more or 
less in a languishing condition. The exported cocoons, 
when they arrived in France or Italy, were usually snapped 
up readily by buyers who evidently appreciated their 
good quality. The cocoons, however, lost their identity 
and probably went to swell the productions of " French " 
or “ Italian " silk. ' 

All this pointed to the urgent need for an establish- 
ment to reel the cocoons into silk on the spot — a Silk 
Filature, as it is called in the industry — and the Com- 
mittee initiated the practical trials referred to above with 
a view to gaining such further knowledge as could be 
placed at the disposal of anyone wishing to take up the 
enterprise. 

Cocoons were obtained through the Cyprus Depart- 
ment of Agriculture and a member of the Committee 
arranged for them to be reeled in France. The raw silk 
produced from the reeling was distributed for throwing 
and weaving trials to other members of the Committee 
and the waste silk from these trials was spun by another 
member. The reports were so satisfactory that it became 
evident that Cyprus silk, as such, had characteristics of 
its own and that the Island cocoons were capable of being 
reeled into a first-class grade of thread. All this research, 
so easily mentioned in a few words, took some three or 
four years to carry out and entailed a great deal of atten- 
tion from the Committee. The different stages of the 
experiments were, fortunately, under the eye of individual 
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meihbers, and at no time was the Committee compelled 
to go outside its own membership for technical 
information. 

In the course of the experiments, a particularly hand- 
some piece of damask was woven by the Chairman of the 
Committee and was placed on exhibition at the Institute. 
This happened to catch the eye of Her Majesty the 
Queen during one of her periodical visits to the Imperial 
Institute, and she was pleased to display the greatest 
interest when she was informed that the raw material 
from which the cloth was made had its origin in the 
youngest of His Majesty’s possessions. Always ready to 
seize any chance to further the interests of the Empire, 
Her Majesty was pleased to command that a quantity of 
damask be specially woven from Cyprus cocoons for the 
purpose of decorating one of the State Rooms at Bucking- 
ham Palace. This gracious act on the part of Her Majesty 
was not long in being reported in Cyprus, with the happy 
result that direct attention was focussed on the silk indus- 
try, the people began to tajfe new courage from the fact 
that their small corner of the world had been so distinctly 
favoured, and they continue to refer with pride to this 
incident in their short industrial history. 

Such, in short, was the position of the Committee’s 
work in regard to Cyprus, and it had reached a stage 
where more could not be profitably done in that direction. 
In fact, the enquiry had arrived at the parting of the 
ways. The Imperial Institute had done its part ; it was 
for the commercial community to profit by it. Any 
further action must be transferred from Kensington to the 
City. 

A firm engaged for many years in the reeling of raw 
silk became interested, and the information collected by 
the Committee was placed at its disposal. Negotiations 
were set on foot and, after two years, reached a stage 
sufficiently promising for a representative to be sent out 
to study the industry on the spot. He was able to report 
favourably, and necessary arrangements were made for 
the establishment of an up-to-date Silk Filature to reel 
Cyprus cocoons on the spot. 

In June 1925 a site was chosen, and the first sod was 

* 7 * 
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turned on July 13. The Filature began operations on 
March 25, 1926 — b . little over eight months being occupied 
in erecting the group of buildings and in making, ship- 
ping and erecting the machinery. To anyone acquainted 
with Cyprus and its people, it will be evident that this 
was no mean achievement, and credit must be given to 
the Cypriot contractor for his courage in undertaking a 
work the magnitude of which was hitherto unknown in 
Cyprus, and for the energy and enterprise he displayed 
in fulfilling his contract promptly. The buildings, as will 
be seen from the accompanying illustrations (Plates I and 
II), are solidly constructed and afford a good example of 
Cypriot masonry — an art to a great extent forgotten in 
latter-day Western Europe. The main building consists 
of the reeling hall, 180 ft. long, 33 ft. wide, and 16 ft. 
high to eaves, with ample air space and ventilation for the 
1 so workers who are engaged in the reeling of the silk ; 
a room for the examination of the silk ; engine room and 
boiler house ; accumulator room ; office and cocoon- 
issuing room. In addition, there is a large store 200 ft. 
long for storing the cocoons, built of stone with cement 
floor and reinforced concrete roof, making it fireproof and 
rat-proof ; a reservoir for water to contain 1 50,000 gallons ; 
a shed housing the s^choir or dryer ; and three dwellings 
to house the manager and his staff. 

. The site chosen for the Filature is on the outskirts 
of the village of Yeroskipos (Holy Garden), situated about 
3 miles from the port of Paphos in the extreme south- 
western comer of the Island. It is 100 miles from Nicosia, 
the capital, and 45 miles from the chief port, Limassol. 
These are disadvantages, but, on the other hand, the 
district of Paphos produces roughly half the total of 
cocoons in Cyprus, and Yeroskipos also is blessed with 
that rare commodity in Cyprus, an ample supply of 
water. Moreover, the water proved to be excellent for 
silk-reeling, which many waters are not. 

After a period of preliminary training of the workers, 
the Filature was formally opened by the Governor, Sir 
Malcolm Stevenson, K.C.M.G., on Empire Day, May 24, 
1926. His Excellency took a keen interest in the negotia- 
tions while the project was still under discussion and did 
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all in his power to smooth over difficulties as they arose. 
Persuaded, as he was, that the erection of the Filature 
would give a great stimulus to the cocoon industry and 
ultimately benefit the peasant, he allowed no obstacle to 
stand in the way of its realisation, provided that it could 
be reasonably and fairly removed. 

The collection of the cocoons was in full swing at the 
date of the official opening and the Governor was thus 
able to see all the processes through which the cocoons 
and silk go before the latter is finally despatched to 
Europe for weaving. 

A short description of the silk industry may be of 
interest. Cocoon raising is essentially a cottage industry. 
It is difficult to carry it on by one firm under the mass 
production principle owing to the enormous space required 
by the silkworms during the feeding period. The pro- 
duction of cocoons, therefore, is best left to the peasant 
who raises a small quantity and devotes a room or two in 
his own house to the worms. It is only necessary to state 
that about 8,000 peasants \yould be engaged in producing 
sufficient cocoons for one average-sized filature to give an 
idea of the space required to feed the worms for such a 
production. 

The peasant procures for himself a quantity of silk- 
worm eggs. According to the number of mulberry trees 
he possesses he buys anything from J oz. to 2 oz. These 
eggs, called technically “ seed,” are either produced 
locally by experts engaged in this special business or are 
imported from France or Italy. The seed, as it will now 
be called, is microscopically examined for the detection 
of any of the diseases to which silkworms are prone. If, 
during examination, disease manifests itself, all the seed 
from that particular lot is destroyed, as strict Government 
regulations exist to prevent the sale of disease-infected 
seed. 

As soon as the mulberry trees begin to show signs of 
budding, the peasant starts to incubate his seed. In 
C3rprus this is mainly done by the primitive fashion of 
imparting to the seed the necessary heat by contact with 
the human body, with the result that incubation is irre- 
gular and unduly protracted. Simple incubators are in 
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use in Europe which make incubation regular and the eggs 
all hatch out together, which is a great advantage, as will 
be seen later. This is one improvement that the estab- 
lishment of the Filature in Cyprus may bring in its train. 

The seed has now become thousands of minute worms 
which require nourishment. Young and tender mulberry 
leaves are collected and chopped to the fineness of mint 
in mint-sauce. This pulp is spread lightly over the worms 
and is consumed. After 3 or 4 days the worms are 
sufficiently grown to be able to consume whole young 
leaves, and from this time onwards their powers of con- 
sumption run parallel with the maturity of the mulberry. 
The feeding lasts about 42 days, but during that time 
the worms pass through four periods of sleep lasting 
24 hours each. During this time the skin of the worm 
cracks and when the creature wakes up it is able to shed 
the old skin and continue with a new skin which nature 
has provided. The importance of the regularity of hatch- 
ing out, mentioned above, now becomes apparent. The 
worms hatched out on the sajjie day all sleep at the same 
time, and during that period do not require nourishment. 
If, however, the hatching out is irregular, sleeping and 
active hungry worms are mixed up, with the risk either 
of a waste of mulberry leaf, or of malnutrition of the 
active worms. It must be remembered the worms will 
not touch faded leaves ; the latter must be quite green 
and fresh. 

After the fourth sleep, the worms, which have now 
grown to about i| in. in length and in girth about the 
size of an ordinary penholder, start their great and final 
feed. It is calculated that in the 10 days concerned they 
consume about twenty times their own weight of leaves 
and they grow rapidly to the size of a little finger. 

The peasant must now provide the structure on which 
the worms can spin their cocoons. This consists of " bushes " 
of scrub-oak or other many-branched shrub which are 
placed vertically on the shelves on which the worms have 
hitherto spent their lives. Obedient to the dictates of 
nature, the worms, now replete with glutinous fibre, 
mount up into the bushes and proceed to spin the cocoons 
around themselves. After 8 or 9 days, the bushes are 
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removed and the cocoons collected and placed in baskets. 
The peasant takes them to market and sells them to the 
highest bidder, and with that ends the peasant’s share 
in the industry. Here, again, the importance of an even 
incubation may be seen, for if the hatch-out was irregular, 
some worms would be ready to spin before others and the 
peasant would run the risk of taking down the bushes be- 
fore all the worms had completed their spinning. This 
would mean cocoons of inferior quality. On the other hand, 
he dare not wait more than 8 or 9 days, otherwise the chry- 
salis, as the worm has now become, will complete its stage 
and change into a moth, which in emerging will cut through 
the silk fibre of the cocoon and destroy it for reeling 
purposes and thus render it practically valueless. 

The buyer of the cocoons from the peasant has now 
to treat them so as to prevent the chrysalis from turning 
into a moth, which would cut through the cocoon. The 
worm spins the cocoon with one continuous thread in a 
manner forming the figure 8, therefore the cutting of the 
cocoon at one end means the cutting of the one continuous 
thread into many thousand short ones and naturally 
makes it impossible to unwind. “ Reeling silk ” is only 
another way of saying “ unwinding cocoons.” The pro- 
blem is to destroy the chrysalis inside the cocoon without 
damaging the cocoon, and the only method so far dis- 
covered is suffocation. Leaving cocoons exposed to the 
hot sun will suffocate the chrysalis, but it also harms the 
thread of the cocoons. That is the most primitive method. 
The next method is that practised hitherto in Cyprus — 
suffocation by steam. The cocoons are placed on shallow 
shelves in a cupboard which is constructed over a common 
washing copper. A fire is lit below the cauldron, which 
is filled with water, and steam is generated. The cocoons 
remain in the steam from 8 to 10 minutes and the chrysalis 
is suffocated. The cocoons then have to be spread lightly 
on canvas beds, sheltered from the sun, but where wind 
and air can circulate freely. They have to remain on the 
beds from 6 weeks to 2 months, during which time they 
require to be turned over twice daily. The dead chrysalis 
thus gradually dries up without becoming decomposed. In 
this method there is the danger of either keeping the cocoons 
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too long in the steam and destroying the fibre of the cocoon, 
rendering the thread brittle, or not keeping them long 
enough, which means that the moth cuts through after all. 

The safest and most practical method is suffocation 
by hot air. S^choirs, or dryers, are constructed to take 
a large quantity of cocoons at one charge, and air is 
fanned through a steam-coiled chamber rendering it 
about 200° Fahr. The hot air circulates by means of 
channels through the chambers containing the cocoons, 
and the chrysalis is suffocated and all moisture in it dried 
up in one process of 12 hours’ duration. The Filature in 
Cyprus is equipped with a dryer of this type, and the 
cocoons can be put into sacks and stored without fear of 
deterioration. Exposure to air and wind, which also 
means exposure to dust and dirt, is unnecessary, and the 
colour of the silk when the cocoons are reeled is brighter, 
while the water used in the reeling keeps clean. These 
s^choirs can only be worked economically by concerns 
dealing with cocoons on a large scale, though smaller 
plants are now being made foi* the small cocoon merchants 
to replace the old steam cupboard. 

The cocoon season lasts about one month in Cyprus, 
say, May 25 to June 25, so sufficient cocoons are bought 
during that period to cover the requirements of the Fila- 
ture for the whole year up to the following May 25. As it 
stands at present, the Filature consists of 80 reeling 
basins at each of which 8 skeins can be reeled at one time, 
but the plant has been designed to render duplication 
simple and economical. Eighty basins can cope during 
the year with about 370,000 lb. of " fresh ” cocoons and 
the production of Cyprus at present is about 450,000 lb. 
There is, however, a local rough-reeling and weaving 
industry which absorbs a large proportion of the excess. 
So the Filature is just about equal to taking the Island’s 
exportable production. It may here be mentioned that 
since the building of the Filature was started, it is estimated 
that 60,000 new mulberry trees have been planted and 
probably more will follow. This increase in leaf should 
enable production to double itself in 4 or 5 years, and 
the Filature will, no doubt, carry out the duplication in 
good time to meet this increase. 
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All the labour employed in the silk reeling is female. 
Out of a total of 180 workers, not more than 5 or 6 are 
males. In the reeling hall itself, there are 80 reelers, 
40 girls who prepare the cocoons for the reelers, 16 girls 
between the reelers and reels who repair breaks in the 
thread, and 14 others dealing with waste products. About 
I s girls are engaged in the silk room, where testing takes 
place, the thread is examined and defects are removed. 
The staff consists of about 12 members. 

The machinery of the Filature in connection with the 
silk reeling and the drying of cocoons is Italian. It is 
delicate and requires little power to run. British engineers 
do not touch this branch of industry, which is natural, 
for silk-reeling is not carried on in the United Kingdom. 
The Italians and the French have made a close study of 
its requirements and the improvement in reeling plant 
within the last few years has made great strides, particu- 
larly in Italy. The electrical installation for lighting and 
power is entirely British. 

It has been seen how the cocoons are produced and 
dealt with to render them a marketable commodity, and 
a few words may now be devoted to a description of the 
process of silk-reeling. First of all, the dried cocoons 
must be sorted into different qualities. During the 
transport of “ fresh " cocoons, i.e. while the chrysalides 
are alive, there is bound to be a certain amount of crush- 
ing of cocoons. One cocoon thus crushed may be the 
cause of staining several others. Also, there are worms 
which make their cocoons but die in the process, others 
which die when their cocoons are only partly completed. 
A black fluid is exuded from some of these cocoons, which, 
in turn, stain all the cocoons in their vicinity. There are 
also cocoons spun by worms which have been ill fed ; 
these are weak in the thread and contain less silk. The 
sorting is done by hand, and the cocoons separated into 
four qualities, (o) cocoons which are perfectly clean and 
firm, ( 6 ) cocoons which are otherwise firm but have been 
stained from without, (c) weak cocoons and- slightly 
stained cocoons in which the worm has died, and (d) 
cocoons crushed and badly stained from within. The 
(c) and (d) qualities, which form but a small proportion of 
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the whole, are reeled off as quickly as possible, i tl y 
are liable, if kept in store, to attack from a weevil w^ i 
bores a minute hole about the size of a pin's head through 
them and renders them unsuitable for reeling, 1 he 
(b) quality, which forms about 20 per cent, of the whole, 
is also susceptible to the weevil, but to a much smaller 
degree, so these are worked next, leaving the (a) quality 
for the remainder of the year's work. 

Each of the 80 reelers has a basket with a certain 
weight of cocoons issued to her daily. The girl who pre- 
pares the cocoons for the reeler places a quantity of thc'ii 
in a round deep basin with water kept at a certain level 
automatically and heated to boiling point by a steam coil 
in the bottom. A circular broom made to fit exactly 
over the basin is shut down on the soaking cocoons ^which 
float on the surface) so that the ends of the bass just 
touch the tops of the cocoons. This broom is set to work 
in a circular motion first one way and then the other 
until the ends of the broom have caught the outside fluff 
of the cocoons and the actual reeling thread is found. 
The girl then catches up the cocoons by means of a strainer 
— a sort of frying-pan with holes in it — and passes them 
over to the reeler. The latter empties them into the 
reeling basin with water at about 200" Fahr. She then 
'•* makes her threads." She is going to reel eight separate 
skeins, so she has eight threads to make. She takes the 
threads from about six cocoons and makes one thread of 
them by twisting them together. This passes through 
an apparatus about 2 in. above the water level, thence 
upwards about i8 in. round a tiny glass reel, then down- 
wards round a similar glass reel and upwards again until 
it crosses itself. Here it is twisted round itself many 
times and then goes through a glass conducting hook 
above the reeler's head and is finally tied to a large reel 
about 4 ft. behind her. She repeats this process until all 
the eight threads, consisting of the threads of six cocoons 
each, are ready. Her preparation for the day's work is 
now completed and she starts work by setting the large 
reels revolving by means of a control ready to her hand, 
and as the reels revolve they pull the threads ; the 48 
cocoons begin to dance about in the water as they unwind 
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thems' /es in response to the pulling of the reels. When 
the tL* ad is in motion it runs through the twist on itself 
described above, and the tension is so strong that all the 
moisture on it from the water in the basin is expelled in 
the form of spray and the thread reaches the large reel 
practically dry. The question may be asked, How can 
such a fine thread (it is only just visible to the naked eye) 
bear such a strain upon it ? The hot water dissolves the 
" gum ” which makes the thread stick together when the 
cocoon is formed and renders the silk tenacious and 
elastic. A good silk should stretch about a third of its 
own length before reaching breaking point. Thus 48 
cocoons are unwinding at the same time, but cocoons give 
off all their silk in time and breaks continually occur, so 
the reeler has to watch her eight groups carefully and 
directly she detects a cocoon that is motionless, she 
supplies the thread of another from a reserve which she 
keeps ready and returns the motionless cocoon, if it is 
not finished, for another brushing. The apparatus through 
which the thread was originally passed has a little disc 
attached to it which revolves swiftly. This disc cuts the 
new thread supplied by the reeler and whirls it round the 
other five threads and the new cocoon is drawn through 
the water until it reaches its group. While the reeler has 
been dealing with the first bunch of cocoons, another 
bunch is in preparation for her, and so the process goes 
on throughout the day until the basket of cocoons issued 
to her has been exhausted. The eight skeins are then 
removed from the reels and taken to the silk room. 

On arrival in the silk room, the skeins are weighed and 
a ratio to the quantity of cocoons used is found. This is 
an important item in Filature management, for it is 
largely in this respect that the difference between profit 
and loss arises. Too much brushing or too much move- 
ment by the reelers' hands can result in good pure thread 
passing into the fluff or waste. If the price of silk is 255. 
per lb., the waste fetches only about 55. per lb., so the 
loss is obvious and a very strict control has to be exercised. 

After weighing, the silk is passed to examiners, who 
place it on stands where the skeins can be opened out and 
examined for any defects. These consist of small knobs 
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on the thread like pin-heads, or a coarse piece 3 or 4 In. 
long due to defective cocoons not unwinding evenly. 
The knobs have to be picked off* and the coarse pieces 
must be removed and pieces of clean thread inserted in 
their place. To illustrate the pitch of perfection required 
of the highest grade of silk by users of it, it may be men- 
tioned that seven knobs in a mile and a half of thread is 
considered far too many and the silk is designated “ un- 
clean,” As soon as the defects are removed the skeins 
are divided into four portions by inserting coloured threads 
between the layers and are then twisted up. The silk is 
now ready for baling. 

Silk is graded for thickness of thread like cotton, but 
instead of the size being termed ” counts ” it is measured 
in " deniers.” The French denier weighs -^th part of 
a gramme. The fineness of silk makes it impossible to 
gauge the size with the eye, so the standard is a weight. 
Now a fair average quality of cocoon contains about 
440 yards of thread, and this is the standard length taken 
for weighing for size. A mantifacturer asks the Filature 
to reel for him some bales of 13/15 deniers. By this he 
means that he wants a thread of which 440 yards mea- 
sured off will weigh between 13 and 15 deniers. Silk is 
reeled generally as fine as 9/1 1 deniers and as coarse as 
28/30 deniers — ^it goes as high as 38/40 deniers for some 
special purposes. It is the business of the manager of 
the Filature to know how many cocoon threads combined 
will make the thickness required. In describing the 
reeling process, an example of six cocoon threads com- 
bined to make one silk thread was taken, but the amount 
might vary from four to twelve cocoon threads according 
to the size required. But man proposes, and, in this 
case, the reeler disposes, so it is necessary, during the 
reeling, for a reel to be suddenly taken away from a reeler 
and carried to the silk room for testing. A machine in 
this room unreels 440 yards of the silk which the reeler 
has just reeled and this is put on the fine scale and 
weighed. If 13/15 deniers silk is being reeled and the 
440 yards weigh 14 deniers, it is perfect. If it weighs 13 
deniers or 15, it is good. If it is 12 or 16 deniers, it is 
passable. But if it weighs 1 1 deniers or less, or i ^ deniers 



THE CYPRUS SILK INDUSTRY 463 

or more, it is bad and the reeler has not been attending 
to her work, i.e. she has not been keeping her eight groups 
properly supplied with the right number of cocoon threads. 
She is either careless or incompetent, and if six cocoons 
was the order she has allowed one or more of her groups 
to run with four or, perhaps, eight cocoons. So here is 
another control on the workers which is extremely im- 
portant from the selling point of view, for manufacturers 
will not take kindly to a silk that is uneven in its thread, 
whatever other excellent qualities it may possess. 

The establishment of a Filature in Cyprus has had a 
certain influence on cocoon prices. Perhaps the peasant 
received about i s per cent, more than he might otherwise 
have done during the past crop, but it is to be feared that 
he expected a sudden Eldorado — something in the region 
of 100 per cent. more. That, of course, could never be. 
In what ways, then, can the Filature benefit the industry? 
It can bring about, by education, an immense improve- 
ment in the existing conditions. It can import and dis- 
tribute the best quality of*eggs obtainable and it is in its 
interest to do so. The better the eggs, the better the 
cocoons ; the better the cocoons, the better the silk. At 
present, the average weight of cocoons produced from 
I oz. of seed is no more than 60 lb. in Cyprus ; in Italy 
the average is 140 lb. That speaks for itself. 

The Filature can also educate in the pruning of the 
mulberry. There are many trees in Cyprus that are not 
giving half the quantity of leaf that they should. 

Lastly, the Filature is anxious to encourage co-partner- 
ship. The peasant is naturally suspicious of a new 
concern, but if his confidence can be gained, there is no 
reason why he should not come in and share in the profits. 
A small beginning has been made in this direction ; it 
may be the grain of mustard seed. 

An interesting side-light on this new venture may be 
mentioned. Hardly before it is out of its cradle the Cyprus 
Filature has been able to hold out a helping hand to a 
younger prot^g^ of the Imperial Institute Silk Committee, 
viz. Sericulture in Iraq. This country is undertaking the 
revival of what must be to it a very ancient industry, for 
there is a distinct race of silkworms, now raised in Anatolia, 
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Persia, Bulgaria and European Turkey, known as the 
“ White Baghdad.” A certain number of mulberry trees 
exist there, and it has been found possible to produce 
some cocoons, but only on a very small scale. 

Everything points to success, and Iraq would like to 
have a Filature of its own, but it will be some time before 
this becomes a commercial proposition. It is not possible 
to erect a reeling plant and wait for the production of 
cocoons to grow up to meet its requirements. The raw 
material must first exist, as in Cyprus, and then the 
establishment of a Filature might be an attractive busi- 
ness. 

But the problem (which is not yet a serious one) is, 
what is Iraq to do with its cocoons in the meantime ? 
Experiments with silk from Iraq cocoons have proved 
that they are of good quality, but it is necessary to demon- 
strate its possibilities on a larger scale. The Cyprus 
Filature has offered to reel the cocoons from Iraq into 
silk and hand it over to the Committee for experiments 
in throwing and weaving on* a commercial basis. The 
difficulty of transport from Iraq to Cyprus is practically 
solved, and it is hoped that all arrangements will soon 
be completed. So Iraq should soon be out of its present 
difficulty of disposing of its last crop of cocoons. It may 
be that the Cyprus Filature will be in a position to con- 
tinue its support to Iraq until she can carry on alone, 
but that must depend upon the satisfaction of both 
parties to the arrangement. 


NOTES 

Agticoltoral IndTistry 0! Kenya. — The Sixth Annual 
Report, 1925, on the Agricultural Census of the Colony 
and Protectorate of Kenya, which has recently been 
published by the Department of Agriculture at Nairobi, 
embraces the first complete agricultural census taken since 
1922. The census aimed at reviewing the position as 
existing on June 30, 1925, but, as there appears to be a 
tendency, partly due to seasonal conditions, to defer 
sowings, particularly of maize and wheat, to July and 
early August, it is proposed to alter the date of the agri- 
cultural census year to July 31 for the future. 
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The area under cultivation on June 30, 1925, was 
392,628 acres, which represented 8*88 per cent, of the 
total occupied area. The cultivated area showed an 
increase of 13*15 per cent, over 1924 and of 67*75 P^r cent, 
over 1922. 

Information as to changes in the proportion of the 
cultivated area devoted to principal crops during the four 
years 1922 to 1925 is summarised in the following table. 
The figures represent percentages of the total cultivated 
area on June 30 in the year stated. 


Crop. 



1922. 

« 9 »S. 

XQU. 

19 * 5 . 

Maize . 

. 


. 322 

36-4 

40-7 

39-7 

Cofiee . 

, 


. i8-5 

19*0 

173 

i6*6 

Sisal 

. 


. 159 

14*2 

131 

13*4 

Wheat . 



5*9 

5*6 

bo 

5*4 

Coconuts 



40 

3*2 

2-6 

2-3 

Sugar cane . 

. 


. 1*6 

1-5 

1*5 

1*7 


The percentage area under flax has become quite 
insignificant, the figure dropping from 4*4 in 1922 to 0*14 
in 1925 ; the relative figure for 1920 was 13*7. The pro- 
portion for coconuts also continues to decline and is now 
only slightly more than one-half of what it was in 1922, 
the reason being that the area planted has remained more 
or less stationary, whilst the total cultivated area, as 
already stated, has increased 67*75 

Maize is chiefly produced in the districts of Kisumu- 
Londiani, Nakuru, Trans Nzoia and Uasin Gishu. The 
proportions of the cultivated area of each district devoted 
to the production of maize at the date of the census were 
37*4, 68*3, 58*5 and 54*3 per cent, respectively, while the 
relative yields per acre were 8*8o, 6*66, 8*79 and 5*98 bags 
of 200 lb. The total yield of the Colony was 893,108 bags, 
which was equivalent to 6*89 bags per acre harvested. The 
total area planted, as at June 30, 1924, was 141,147 acres, 
but this had increased by 9*4 per cent, to 155,916 acres 
a year later. In addition it is known that a considerable 
area was planted subsequently. 

The cultivation of coffee now extends to 65,140 acres, 
but the increase during the census year 1924-25 showed 
a falling-off as compared with those in earlier years, as 
witness the following percentage increases at the dates 
mentioned : June 30, 1922, 28*23 ; June 30, 1923, 20*50 ; 
June 30, 1924, 14*94 ; and June 30, 1925. 8*47. It is 
stated that seasonal conditions and apprehension regard- 
ing labour supply probably account for the falling-off in 
the rate of increase. The distribution according to age 
of trees was : 1-3 years, 26,224 acres ; 3-6 years, 17,713 
acres ; 6 years and over, 21,203 acres. The total pro- 
duction of “ clean ” coffee was 104*419 cwts. and of coffee 
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in the parchment (“ buni ”) cwts., thus giving a 

total of 115,530 cwts. for the colony. An estimate made 
in June, 1925, of the production for the year 1925-26 was 
153,556 cwts., but as unfavourable weather conditions 
have supervened, this estimate is likely to be considerably 
modified. The principal producing areas are Kiambu 
(27,577 acres). Fort Hall (10,081 acres), Kisumu-Londiani 
(7,831 acres) and Trans Nzoia (6,498 acres). 

The increase of acreage under sisal as compared with 
the previous year amounted to i6'66 per cent., 52,872 
acres being planted as at June 30, 1925. The following 
figures illustrate the progress of the sisal industry during 
the last five years : 





Area planted 

Plants of 



Year. 



at end of 

over three 

Production.'^ 

Bxportf. 




year. 

years. 






acres. 

acres. 

cwts. 

cwts 

1920-21 . 

. 

. 

• 31.050 

15.380 

123,820 

122,559 

1921-22 



37.I1S 

19.506 

93,540 

189,254 

1922-23 . 

. 

. 

. 39,026 

22,877 

138,420 

127,040 

1923-24 . 

. 

. 

• 45.323 

27.137 

169,094 

207,873 

1924-25 • 

. 

. 

. 52,872 

35M0 

221,820 

255,772 


Fort Hall (12,916 acres), Kiambu (11,086 acres) and 
Kitui and Machakos (10,304 acres) are the most important 
producing districts. 

The area planted with whett at the date of the census 
was 21,085 acres as compared with 20,910 acres a year 
previous ; 23,996 acres were harvested, however. Pro- 
duction during the year amounted to 61,067 bags of 
200 lb., giving an average yield for the colony of 2*54 
bags per acre. Considerable damage by aphides was 
reported and this undoubtedly affected the yield, par- 
ticularly in the Uasin Gishu district. 

Barley and oats, which may be regarded as secondary 
grain crops, do not show any change. The area harvested 
for barley during the year under review was 850 acres, 
giving a yield of 3*60 bags of 150 lb. per acre. 

The increase in the area devoted to cultivation of the 
coconut was quite small during 1924-25, but, as the areas 
planted in previous years are now reaching the bearing 
stage, a substantial increase in production of nuts and 
copra is recorded. The following figures illustrate the 
progress made : 

Particulars. Unit* X9202X. 192X-32. 1922-23. 1923-24. X 924 *as. 

Area planted at 

end of year . Acres 10,120 9.378 8,8i8 8,924 8,971 

Nuts produced . No. 348,091 476,406 557 . 03 * 666,617 *. 454.996 

Copra produced . Cwts. 789 804 1.340 1,498 3,386 

Cultivation of the coconut is confined to the Coast Pro- 
vinces. 
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Castor seed appears separately in the returns for the 
first time, 852 acres having been harvested during 1924-25 
and 965 acres being recorded as planted on June 30, 1925. 
There was, however, considerable variation in the yields 
notified. Exports of oil seeds and simsim oil from Mom- 
basa were as follows : 


Description. 


Unit. 

Castor seed • 


. Cwts. 

Uround nut . 


. Cwts. 

Linseed 


. Cwts. 

Simsim 


. Cwts. 

Simsim oil . 


. Gals. 


X920-3X. 

X 92 X- 32 . 

X922-23. 

1933-14. 

212 

1,005 

— 

1.413 

3.439 

2,298 

24,108 

37.538 

470 

4.746 

7,240 

8.613 

27.881 

8.959 

29,286 

87,898 

6,038 

3.284 

6,779 

10,049 


4.603 

30.663 

5.905 

S4.*6x 

10,059 


The cultivation of sugar cane continues to increase, 
the area planted as at June 30, 1925, being 6,556 acres. 
Of this area 5,044 acres were situated in Kisumu-Londiani. 
During the year under review 3,680 cwts. of raw and 57,820 
cwts. of “ crystallised ” sugar were produced. The needs 
of the colony and of the adjacent territories are now being 
steadily met, as the following returns of imports of sugar 
into the colony show : 1922, 69,212 cwts. ; 1923, 31,652 
cwts. ; 1924, 27,446 cwts. For the first time exports of 
sugar appear in the trade returns of Mombasa, 181 cwts. 
of raw and 739 cwts. of refintd sugar being exported during 
the year 1924-25. 

The area harvested for flax has declined from 5,438 
acres in 1923-24 to 3,029 acres in 1924-25, and cultivation 
is now confined to high altitudes. Production of flax 
was 5,143 cwts., equivalent to 170 cwts. per acre; of 
tow 6,054 cwts., equivalent to 2-00 cwts. per acre ; and 
of linseed 3,642 bags of 180 lb., equivalent to 1*23 bags 
per acre. 

The production of wattle bark was 62,340 cwts., but 
the area under cultivation dropped from 10,283 acres to 
8,830 acres during the year, and there is no evidence of# 
any definite planting programme for the maintenance of 
the present output of bark. 

An interesting development is the inclusion of tea for 
the first time, an area of 382 acres, lying chiefly in the 
Limoru and Kericho districts, being recorded on June 30, 
1925. Durinj^ the year 1,341 lb. of tea were produced 
and marketed locally. 

Cotton appears for the first time in the export returns 
of Mombasa, 1,237 centals valued at £6,038 being exported 
during the year 1924-25. 

Animal products as a whole continue to increase as a 
result of the continued development of livestock. The 
following returns show the improvement made : 
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Particulars. 


Unit. 

X 930 - 2 X. 

X 92 X- 23 . 

X922-23. 

1923-24. 

1924-25. 

Wool-bearing sheep . 

No. 

98,168 

109,748 

112,046 

135,916 

140.725 

Wool obtained 

. 

Lb. 

176.331 

330,781 

445,024 

427,266 

461,586 

Exports from 

Mom- 



basa of : 








Hides . 

. 

Cwts. 

4,087 

18,296 

28,766 

37,233 

61,067 

Sheep and 

goat 




skins 

• 

Cwts. 

3.197 

4.333 

3.844 

5.077 

6,795 

Other skins . 

• 

No. 

7,400 

6,589 

310 

3.864 

4,970 


The report prepared by the Director of Agriculture 
concludes : “It could hardly be expected that the rapid 
rates of increase of recent years could be maintained. 
Nevertheless there is evidence of steady and substantial 
progress. The tendency to concentrate effort upon the 
production of the staple crops, maize, coffee, sisal and 
wheat is evident. To less important crops little attention 
is devoted, and in some cases a marked decline is shown. 
Clearly the Agricultural Industry is getting into its stride 
and year by year there is less uncertainty about the form 
which production should take and markets and trade 
connections for the main products are being improved. 
The chief factors which operated against greater production 
and further increased development in 1924-25 were a 
rather unfavourable season and insufficient labour. Of 
new capital ready to be put into agricultural development 
there was said to be a large increase, and in addition the 
profits which are undoubtedly being made in farming 
operations go back largely into farm improvements.” 

Agricultural Developments in Italian Somaliland. — “ La 

Society Agricola Italo-Somala in Somalia ” is the title of 
an article in L’Agricoltura Coloniale (1926, 80 , 121) which 
has been re-issued separately by the Istituto Agricolo 
Coloniale Italiano of Florence as No. 12 of the Relazioni 
e Monografie Agrario-Coloniali (1926). In this publica- 
tion Dr. G. Scassellati-Sforzolini gives an account of the 
activities of the undertaking in question, the “ S.A.I.S.,” 
from its foundation in 1920 on the initiative of H.R.H. 
Prince Luigi of Savoy, Duke of the Abruzzi, to the begin- 
ning of the present year, which, it is considered, marks 
the end of its preliminary stage and the beginning of its 
definite progress as an economic undertaking and an ex- 
ample of Italian colonial enterprise. 

There have been a number of earlier undertakings for 
exploiting the natural resources of Italian Somaliland, 
but these for the most part have only met with a small 
degree of success, either on account of financial difficulties 
or because of ill-advised choice of locality, or for other 
reasons. The S.A.I.S. has been started with a definite 
plan of development and with strong financial backing ; 
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no expense has been spared in carrying out the necessary 
preliminary engineering and other work and it is con- 
sidered that its success is assured. 

In the first part of the publication an account is given 
of the nature of the country, the seasonal variations of 
temperature, rainfall, etc., and of its natural vegetation, 
as well as of the ethnology of its population. Emphasis 
is laid on the necessity for understanding the natives and 
their customs with regard to land tenure, family relation- 
ships, religious institutions, etc., in order that the country 
may be well and peaceably administered. 

The climate of Italian Somaliland is very hot and dry. 
The temperature is highest in March-May, the heat being 
least intense in July-September. The heat is to some 
extent mitigated, particularly near the coast, by the 
monsoons which blow for about eight months of the year. 
There is little rain, and this falls almost entirely at two 
seasons, viz. April-May and October-November. The 
actual amount of rainfall varies considerably from year to 
year, but the average may be taken as about 400 mm. 
annually, and the average number of days’ rain in the 
year as about 41. 

The natural conditions of the country are thus mainly 
unfavourable to vegetation other than that of a xerophytic 
type, but in the southern part the conditions are modified 
by the presence of two rivers, the Juba and the Webi 
Shebeli, which have deposited a fertile soil and also supply 
the means of irrigating it. 

The locality chosen by the S.A.I.S. for its undertaking 
IS in the Shidli region, on the river Webi Shebeli. In 
addition to the possibilities for irrigation, power, etc., 
afforded by the river, this situation has the advantage of 
a good supply of labour. The Society has its headquarters 
at the village of Duca degli Abruzzi and has at its dis- 
position territory on both sides of the river, extending to 
some 25,000 hectares. The area at present under ex- 
ploitation is wholly on the left bank of the river and 
covers about 7,000 hectares. It is divided up into agri- 
cultural units of from 600 to 900 hectares, each having its 
own management, personnel (white and black) and equip- 
ment. 

An account is given of the preliminary difficulties 
encountered, the work carried out in clearing and prepar- 
ing the ground, and the system of irrigation that has been 
created. Among the numerous industrial and other 
establishments belonging to the Society the principal ones 
described include a cotton ginnery and baling press, capable 
of dealing with 1 50 to 1 80 quintals of seed-cotton per 24 
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hours, and an oil-mill having a capacity of 1 20 to 1 50 quin- 
tals per 24 hours. The latter is, up to the present, the most 
important industrial establishment in the Colony. It is 
capable of dealing with any oil-seed, but is specially 
equipped for pressing cotton, castor, sesame and kapok 
seeds. It is hoped that a factory for the manufacture of 
cane sugar and its by-products will be built in the near 
future. 

The chief crops that are at present being cultivated by 
the S.A.I.S. are cotton, sugar cane, sesame, castor, millet, 
dura, kapok, coconuts, and Vigna sinensis. The last- 
named, which is known to the natives as “ salboco,” is 
grown on account of its nitrifying action on the soil and 
for use as a forage plant. 

Other crops that are being grown on a small scale 
include sisal. Hibiscus cannabinus, jute, Manila hemp, 
sunflower, ground nuts, soy beans, niger seed, lucerne, 
Ceara rubber, tobacco (for local consumption), cassava, 
sweet potatoes, Jerusalem artichokes, rice, Eleusine cora- 
cana, Pennisetum purpureum, and various fruits and 
vegetables. 

The general principle on which agricultural work is 
carried out is one involvings a kind of co-partnership 
between the native cultivator and the Society. To each 
family is allotted a farm, or piece of land suitable for 
cultivation, of about one hectare in extent, on one half of 
which food crops are grown and on the other industrial 
crops. The products of the former belong to the family 
growing them, whilst those of the latter become the pro- 
perty of the Society. The native thus gives his services 
in preparing the soil and tending and harvesting the 
Society’s crops, in return for the irrigation of the land, 
and the provision of a dwelling place, implements for 
work, medical care, and other advantages. 

The most important crop grown in the Colony is cotton, 
and this is dealt with in some detail by Dr. Scassellati- 
Sforzolini. The local climatic conditions and the rich 
alluvial soil are very favourable to cotton cultivation, 
but on the other hand the pests with which the plant has 
to contend are a serious difficulty. The best methods of 
dealing with the various pests, under the conditions pre- 
vailing in Italian Somaliland, are being investigated. 

More than twenty different varieties of cotton have been 
tried, but Sakellaridis has always given the best results. 
This variety has shown itself remarkably well adapted 
to the local climate and soil, and selected seed of 
local growth has been sown for several years in succession 
without any appreciable deterioration in the quality of 
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the product ; it is recommended, however, that fresh seed 
should be obtained from Egypt from time to time. 

The seed should be sown as soon as possible after 
ginning. It should first be disinfected, preferably with 
apparatus of the Simon’s hot-air machine type, but where 
such a machine is not available the seed should be exposed 
in thin layers to the sun for several days. 

For sowing, two seasons are possible, viz. April-June 
and October-November. The relative advantages of 
these two periods depend on a number of considera- 
tions which are discussed at some length. Experimental 
work on the subject is being carried out. The question 
is not yet decided, but the indications appear to be in 
favour of sowing in the autumn (October-November), 
whereby greater advantage is taken of the rainy periods 
and the seasonal variations in temperature, the product 
being harvested in March or early April. 

The amount of irrigation necessary varies according 
to the season, but as a general rule the least possible 
quantity of water should be used, since excessive humidity 
tends to encourage disproportionate vegetative develop- 
ment in the plant. The smaller plants are generally 
healthier and more productive than those with numerous 
branches and abundant thick foliage. 

When the seedlings are about 15-20 cm. high they 
should be thinned out, only the best plants being left, and 
in particular any plants of the Hindi variety should be 
removed. This variety is easily distinguished from Sakel- 
laridis, even at a very early stage in its growth, by the 
lighter bluish-green colour of the leaf and by a reddish 
velvety marking on its upper side near the stalk. The 
differences become more marked as the Hindi plant 
develops further. In appearance it resembles the common 
varieties of American Upland, but the fibre is short, rough 
and weak, and of little value. 

Cotton has been cultivated by the S.A.I.S. since 1922, 
the average yield in the years 1922-24 being 2*7 quintals 
of fibre and 5 quintals of seed per hectare. The area 
planted with cotton in 1925 was 1,500 hectares, and the 
probable area in 1926 is 1,800 hectares. 

The principal insect pests affecting cotton in Italian 
Somaliland are the pink boll worm {Gelechia gossypiella), 
the red cotton Stainer {Dysdercus sp.), and a beetle {Syagrus 
rugiceps) which attacks the leaves and roots. The plant 
also suffers from a disease causing the leaves to shrivel, 
the flowers and capsules to drop off, and the growth 
to become stunted and distorted. 

White ants attack the cotton plants at some seasons 
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and in some localities. This pest can to some extent be 
repelled by the application of common salt round the base 
of the stem, the earth being removed, and replaced after 
applying the salt. 

The growth of the plant is also adversely affected by 
the monsoons, from which, however, it can be protected 
by suitable wind-breaks. 

The cultivation of the other crops mentioned above is 
also dealt with, and some discussion is given of systems 
of rotation. 

Finally there is a summary of the experimental work 
that has been carried out, since the enterprise was started, 
in the plant nurseries and experimental plots. This 
includes trials with economic plants new to the country, 
trials with different varieties of particular plants, selec- 
tion experiments, and work on various problems in rela- 
tion to the special conditions prevailing in the country. 

Deterioration of Manila Hemp. — In this Bulletin 
(1921, 19 , 127) a report was published giving the results 
of investigation of samples of Manila hemp which had been 
found to be deficient in strength. The conclusion reached 
was that the damage done to*the particular consignments 
from which the samples had been taken was due to a 
degradation of the cellulose, doubtless due to bacterial action 
promoted by prolonged storage in a moist condition at a 
tropical temperature. This view was subsequently corro- 
borated by a study of the causes of the deterioration 
of .the fibre conducted by the Bureau of Agriculture in the 
Philippines in 1923 (see this Bulletin 1925, 28 , 223). 

A further study of the causes of the deterioration of 
Manila hemp or “ abaca ” has since been carried out by 
P. L. Sherman, Ph.D., and a preliminary report of his 
work has been published in the issues of the Cord Age for 
February, March, April and May, 1926. 

The region of the Philippine Islands chosen for the 
investigation consisted of the four Bicol provinces, con- 
sisting of North and South Camarines, Albay and Sorsogon, 
lying together in the peninsula at the south-eastern end 
of the Island of Luzon. These areas were selected for 
study first, as according to opinion in Manila the greater 
part of the weak fibre comes from these districts. 

There are fifty or more different varieties of the Manila 
hemp plant in the Bicol provinces, and systematic botani- 
cal work is greatly needed to ascertain how many of them 
are true varieties and to determine their distinguishing 
characteristics. The four provinces are divided into many 
producing districts, in each of which both the plants and 
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fibres have more or less distinctive characters and are 
known by special names, denoting differences of colour, 
growth or other features. In all the districts, four or five 
so-called varieties were found on an average on every 
hacienda and, of these, one or two were considered to 
yield weaker fibre than the others and to be more suitable 
for the production of United Kingdom grades of fibre 
than of United States grades. Specimens of fibre, known 
under forty different names, were collected from the prin- 
cipal districts. The nomenclature is very confusing, for 
the name given to a weak variety in one district was 
found to be applied to a strong-fibred plant in another. 

In addition to the varieties of pure abaca, there are 
several resulting from hybridisation of abaca with the 
many varieties of banana growing in the same region. 
The best known of these are “ pacol ” and “ canton.” In 
the case of pacol the banana characteristics predominate ; 
the fibre is quite distinct from abaca and but little stronger 
than that of the banana. The canton variety has appar- 
ently originated by the further hybridisation of pacol 
with abaca ; this fibre is produced in commercial quan- 
tities in certain regions. A study of canton fibres col- 
lected in the various districts led Dr. Sherman to the 
conclusions: (i) that the ‘oest variety of canton when 
mixed with abaca cannot be distinguished or separated 
from it, whereas hanks of pure abaca and canton are 
readily distinguishable ; { 2 ) that much canton fibre is 
being sold as abaca and that certain kinds of abaca, pos- 
sessing canton-like characters, are sold as canton ; and 
(3) that both canton and abaca are good fibres and diffi- 
culty is only caused by mixing them. 

The cutting of the Manila hemp plant before it has 
reached maturity results not only in the production of less 
fibre but also in the production of fibre deficient in tensile 
strength, firmness and durability. When hacienda owners 
sell the standing crop, the purchasers, in order to obtain as 
much fibre as possible, cut everything worth stripping. 
This practice is very objectionable, for it leads to the 
marketing of much immature weak fibre which is often 
mistaken for canton. 

The following are regarded as the most important 
causes of the production of weak and damaged fibre. 

The stalks after being cut are sometimes allowed to 
lie on the wet ground for many days before being stripped 
and, under these conditions, fermentation and discolora- 
tion generally begin to take place within 48 hours. 

In some cases the fibrous layers, after having been 
removed from the stalks, are tied into bundles and left 
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for from one to four days instead of being stripped at ■ 'e. 

During the whole of this time the fibres remain soaking 
in the plant juice, which rapidly ferments and oxi>-ises, 
thereby staining the fibre yellow or reddish-brown ; the 
appearance of such stains indicates the ultimate weakening 
and destruction of the fibre, for, although the fibre may 
retain its strength for a few weeks, the fermentation is 
always followed by mould, which completes the damage. 

The fibre, after being stripped, must be hung out to dry 
at once as otherwise fermentation and discoloration ensue. 

In addition to all these mistakes which may be made 
in the preparation of the fibre, there is another danger 
which is probably the worst of all, namely, the inefficient 
and incomplete drying of the fibre before packing. 

There appears to be little deterioration of the plants 
due to disease. The experience of those who have re- 
claimed abandoned haciendas indicates that plants which 
have once produced good fibre do not become weak-fibred 
even after years of neglect, and there are many instances 
in which old, abandoned haciendas have been restored 
and have become productive sources of good fibre. 

As the result of the work so far accomplished. Dr. 
Sherman has reached the following conclusions. 

The Bicol provinces contain many thousands of hec- 
tares of good abaca land, bearing plants free from disease, 
and are capable of producing superior fibre for many 
years. The present methods of production are antiquated 
and the hacienda owners are not providing fibre of the 
quality demanded by modern manufacturing practice, 
although this could be readily done if the capital invested 
id the industry were slightly increased. Labour is in- 
adequate and apparently finds it more profitable to 
produce a large quantity of poor fibre than a smaller 
quantity of fibre of a better grade. It is anticipated 
that the use of machinery will do much towards solving 
the labour problem. 

The production of weak fibre is chiefly due to insuffi- 
cient drying. The United Kingdom grades are more 
difficult to dry than the United States grades, and so long 
as no provision is made to ensure satisfactory drying 
much damaged fibre must inevitably be produced. 

Co-operation is needed between the consumer and the 
producer and the various intervening interests, for unless 
the producer is aware of the needs of the consumer and is 
supplied with the knowledge and means to effect desired 
changes it is impossible for him to produce fibre of the 
quality required. At the present time the industry is . 
working in the dark. 
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Bnobe )mtty Joiimal. — ^The first number of Volume V 
(1926) of the Empire Forestry Journal contains much useful 
and interesting matter. The account of the fourth annual 
meeting of the Empire Forestry Association includes the 
speech of H.R.H. the Prince of Wales, K.G., President 
of the Association, at the Guildhall on March 16, 1926, 
which was duly reported in the Press. The special 
articles (several of them illustrated) in the number are 
well chosen and cover a wide and varied field. Australian 
forestry conditions are dealt with in accounts of Forestry 
in Western Australia (S. L. Kessell) and in Victoria (Owen 
Jones), and in a discussion of Problems of the New South 
Wales Forestiy System (R. Dalrymple-Hay). S. M. 
Edwards provides “ Sidelights on the Maintenance of 
Forests in Ancient India,” and recent publications of the 
Indian Forest Department are reviewed by A. Rodger, 
while “ Hardwood Problems in Burma ” are discussed 
by W. A. Robertson. The output of Canadian forests in 
1924 is dealt with, and a descriptive account of the collec- 
tion of Cascara bark from Rhamnus Purshiana in British 
Columbia is contributed by E. L. Chicanot. African in- 
terest is furnished by articles on the ” Exploitation of 
Forests in Uganda ” (R. Fyffe) and on the " East African 
Pencil Cedar ” (H. M. Gardner). Further reference to the 
last-mentioned article will be found on p. 496 of this issue 
of the Bulletin. Other artiJes include a discussion of 
the afforestation of certain water catchment areas in this 
country (J. R. Davidson) and an account of the progress 
in physiological research at the Forest Research Institute 
at Zurich (R. Bourne). The editorial notes are numerous 
and interesting and the reviews and notices of books will 
be useful to overseas readers. 


ABSTRACTS OF RECENTLY PUBLISHED LITERATURE 
ON AGRICULTURE AND FORESTRY 

In this section a summary is given of the contents of 
the more important, recently published papers and reports 
relating to tropical agriculture and forestry. It must be 
understood that the Imperial Institute accepts no responsi- 
bility for the opinions expressed in the papers and reports 
summarised. 

Foodstuffs and Fodders 
Sugar Beet — Experiments conducted in 1925 at the 
University Farm, Cambridge, on the growing of beets on 
subsoiled and unsubsoiled land resulted in favour of the 
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former, which was ploughed 6 in. deep at the end of 
January, and subsoiled an additional 3 to 4 in. at the 
same time. The part unsubsoiled was ploughed 6 in. 
deep only. The crop was planted early in May and set 
out and singled at the beginning of June, care being 
taken that the work proceeded equally on the subsoiled 
and unsubsoiled parts. At the end of October, the beets 
from five comparable plots on each part were lifted, 
topped and washed. The subsoiled plots yielded 13*1 
tons of washed roots and the unsubsoiled 12*0 tons. The 
inference drawn from the experiments is that, at any 
rate in a dry season and when subsoiling is properly 
executed, the crop is enabled to obtain more moisture, 
and consequently to produce a larger crop, and in any 
case to produce roots which are better shaped and less 
wasteful in the factory. In addition, advantages are 
likely to accrue to succeeding crops in the rotation. Ex- 
periments on the influence of the date of singling demon- 
strated that it is desirable to carry out this operation at 
the earliest possible stage. The utilisation of the tops 
and the correct method of topping to avoid loss are dis- 
cussed (Journ. Min. Agric., 1926, 83 , 26), 

Citmi Trees. — In Bull. Nd: 62 (1926), Tech, and Scien- 
tific Service, Min. Agric., Egypt, is a report by Neguib 
Eff. Iscander, Senior Entomologist, Ministry of Agricul- 
ture, on a mission to California (U.S.A.) to study new 
methods of fumigation of citrus trees for the destruction 
pf scale and other insects. The principal new method is 
the employment of liquid hydrocyanic acid for fumigation, 
in place of the “ pot ” method of generating the gas from 
cyanide and sulphuric acid. In this method hydrocyanic 
acid, a colourless liquid, boiling at 80° F., supplied by 
Californian factories in containers holding 80 lb., is intro- 
duced into the tent enclosing the tree. Atomisers may be 
used which expel the liquid by means of compressed air 
supplied by a hand pump, or the liquid may be converted 
into warm gas in a vaporiser by passing it through a coil 
surrounded by hot water. In California the new method 
is largely used as it avoids the transport from one place 
to another of the cumbersome equipment necessitated by 
the pot method, and eliminates the destruction of tents 
due to the splashing of sulphuric acid. 

The Report states the pot method now in use in Egypt 
is quite safe and easily carried out by labourers, whereas 
under local conditions the introduction of liquid hydro- 
cyanic acid, owing to the high temperature during the 
early months of the fumigation season) the bad roadS) 
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and the additional expenses incurred in storage and 
handling, which require great care and attention, would 
prevent any economy as compared with the pot method. 

Another method described in the report is the use of 
dry calcium cyanide. It is blown in the form of a fine 
dust into the tent enclosing the tree and successfully 
destroys the insects. The difficulty encountered has been 
that if used in moist weather or if the application is fol- 
lowed by rain within 24 hours, damage may be caused to 
the trees. This method is still in the experimental stages. 

Johnson Grass. — Farmers' Bull. No. 1476 (1926), U.S. 
Dept. Agric., deals with the utilisation of Johnson grass 
{^Sorghum halepense, Pers.) for the production of hay and 
as pasturage. In the United States south of latitude 38“, 
it is found on the better soils, particularly those of lime- 
stone origin, and has made the production of other crops 
on these soils very difficult and expensive owing to the 
labour required to keep them free from the grass. It is 
a native of the Mediterranean coast countries and was 
introduced into the United States in 1830, where it is 
now rather abundant in most of the southern states. 
Where it already occupies tlj^e land, Johnson grass can be 
profitably utilised as a hay crop, but it has not made a 
good permanent pasture. Meadows are more productive 
if ploughed up every third or fourth year. Unless the 
land is cultivated occasionally, other grasses invade the 
meadows and reduce the yield to a point where hay pro- 
duction is unprofitable. Much of the hay offered for sale 
has been of poor quality. Better methods of curing and 
storing would result in increased profits. In composi- 
tion and digestibility the hay compares favourably with 
other grass hays, but it is much less valuable than the 
legume hays. 


Oils and Oil-Seeds 

Oil-Paho. — Despatches relating to the Sierra Leone 
Oil-Palm Industry and the establishment of oil-palm plan- 
tations have recently been published as Sessional Paper 
No. 12 of 1925, Colony of Sierra Leone. These despatches 
contain a review by the Governor of this Colony of the 
important conclusions and recommendations made by the 
Committee appointed by the Secretary of State for the 
Colonies in September 1925 to consider the best means 
of securing improved and increased production of palm 
oil and palm kernels in West Africa (see this Bulletin, 

1925* *8* 358). 

18 
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The Governor agrees with the main conclusion of .his 
Committee, " that unless important improvements are 
promptly introduced there is a grave danger of the palm 
products industry in British West Africa being seriously 
affected by the development of plantations equipped with 
mills in Sumatra and elsewhere,” and is of the opinion, 
therefore, that Sierra Leone must take all possible steps 
to lessen the cost of production and to improve the quality 
of the products. 

As regards the intensive propaganda recommended by 
the Committee arrangements have been made for the 
holding of a conference of the Provincial Commissioners 
at which will be discussed the best methods for cariying 
this recommendation into effect. 

In connection with the education of the natives as 
to the advantages of proper management of their palms 
and the benefits that will accrue by the use of modern 
machinery for the preparation of the palm products, the 
Commissioner of Lands and Forests has made the following 
proposals, which are endorsed by the Governor : — (i) That 
a suitable palm area, about 2,000 acres in extent, should 
be selected in each of the three provinces to commence 
with and that palm stands in such areas should be im- 
proved by cutting out unpr6ductive palms and replacing 
them with good oil-yielding varieties ; by removing the 
bush and cleaning up the heads of the palms ; by filling 
up vacant areas with palms of good varieties ; and by 
eliminating the thick-shelled varieties which yield little 
pericarp and replacing them with good oil-yielding varie- 
ties. (2) That the Government should establish a model 
plantation, the objects of which would be to prove that 
an oil-palm plantation is a paying proposition ; to test 
and prove on a commercial scale the relative values of 
the different varieties of oil-palms ; and to form an 
object lesson for the chiefs and natives of Sierra Leone 
and others who may wish to establish palm planta- 
tions. For the purpose of carrying out these proposals 
a sum of 1 6,000 is to be provided by the Govern- 
ment. 

In putting forward the above suggestions the Governor 
does not intend to shut out the immediate introduction 
of private enterprise on the lines recommended by the 
Committee (provided that the contract system is excluded 
— a system with which the Governor does not agree, as 
he is of the opinion that it is unfair to the natives). He 
thinks, however, that prospective concessionaires would 
be well advised in their own interests to wait and see how 
far the proposed experiments succeed. 
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Experiments have been carried out in Malaya at the 
Government Experimental Plantation, Serdang, to deter- 
nline whether the germination of oil-palm seeds could be 
increased and/or expedited by treating them in any way 
before being planted {Malayan Agric. Journ., 1926, 14 , 
84). In the first trial carried out, 1,000 seeds, obtained 
from the Tennamaram Estate Batang Berjuntai, were 
soaked in warm water for seven days prior to being planted 
in a sand bed. A sipiilar number of untreated seeds were 
also planted in the same bed. The result of this experi- 
ment showed that the treated seeds displayed a slight 
tendency to give an earlier germination and for more of 
them to germinate. 

In a second experiment seeds ]>rocured from young 
palms growing on the Serdang Plantation were soaked 
in I per cent, hydrochloric acid for seven days and then 
in water at the ordinary temperature for three days. 
These treated seeds were sown along with untreated seeds 
in a sand bed and showed a tendency similar to that dis- 
played by the treated seeds in the previous trial. Other 
inferences from these experiments are that seeds from 
young trees germinate much more slowly and have a 
lower germinating capacity than seeds from older trees. 
The majority of the seeds from young trees which are 
capable of germination germinate within seven months of 
being planted. 


Da seed. — ^The results of the examination of Da seeds 
{Hibiscus cannabinus) are given in the Bull. Ag. G4n. Col. 
(1926, 19 , 530). On extraction with light petroleum the 
seeds yielded 20*15 per cent, of oil. A small crushing 
trial showed that on the first pressing at 80° C. under a 
pressure of 175 kilos, per sq. cm. 11*85 per cent, of oil 
was obtained, and a subsequent pressing at 95® C. under a 
pressure of 225 kilos, per sq. cm. furnished a further 1*23 
per cent., making a total of 13*08 per cent. The oil gave 
the following results : acid value 28*69 ; saponification 
value 193*2 ; iodine value 94*14 per cent. ; unsaponifiable 
matter 3*43 per cent. The fatty acids consisted of stearic 
acid 55*9 per cent., palmitic acid 9*1 per cent., oleic acid 
32*6 per cent, and linolic acid 2*4 per cent. Small scale 
trials indicated that Da oil could be successfully employed 
for soap-making, the soda soap being .suitable for a toilet 
soap. When refined the oil can be used for edible pur- 
poses. The press-cake left after the expression of the oil 
contained 9*26 per cent, of moisture, 29*18 per cent, of 
proteins, 9*76 per cent, of oil and 15*66 per cent, of crude 
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fibre, and resembled in its composition linseed and rape 
seed cakes. [A sample of Da seed from Northern Nigeria 
examined at the Imperial Institute in 1920 was found to 
give similar results.] 

Misoellaneoiu. — ^Two oil-seeds from Brazil have recently 
been examined at the Laboratoire National des Matiferes 
Grasses, Marseilles, and the results are published in the 
Annales du Musde Colonial de Marseille (1925, 4th ser., 
Vol. 3, p. 37). “ Pracachy ” nuts are derived from Penta- 
clethra filimentosa and contain very bitter kernels. These 
kernels on examination were found to contain 10 *6 per 
cent, of moisture and 48-3 per cent, of oil. Oil was pre- 
pared from the kernels by three different methods, namely 
(i) by expression, (2) by extraction with carbon tetra- 
chloride, and (3) by extraction with carbon bisulphide of 
the press-cake left after the expression of the oil. Oils 
2 and 3 were found to have similar constants, but to differ 
considerably from the expressed oil, particularly in respect 
of the melting point and the acid value, and in containing 
resinous bodies. The expressed oil was pale yellow in 
colour and possessed a slight, pleasant odour and a slightly 
bitter taste. It gave the following results on examina- 
tion : melting point 28° C. ; refractive index at 40° C. 
1*4561 ; acid value 3*6 ; saponification value 182 ; iodine 
value 67*3 per cent, and acetyl value 54*2. The oil ex- 
tracted from the press-cake was of a deep greenish-brown 
colour and had a cOcoa-like odour and a very bitter taste. 
Its analytical figures were : melting point 40*5° C. ; 
refractive index at 40° C. 1*4562 ; acid value 60*5 ; saponi- 
fication value 176 ; iodine viue 71 ’8 per cent. ; unsaponi- 
fiable matter 1*5 per cent. ; acetyl value 59 ; and resinous 
matter 7*6 per cent. The last-named constituent was 
found to be removable by extraction of the oil with 
alcohol. The oil extracted from the press-cake has already 
been used industrially in Marseilles. 

“ Jaboty ” kernels are oblong in shape and of yellow 
colour. The botanical identity of the tree from which 
they are obtained has not been definitely determined. 
The kernels contained 5*7 per cent, of moisture and 53*7 
per cent, of a solid fat, the constants of which were found 
to be ; melting point 45° C. ; refractive index at 40“ C. 
1*4553; acid value 7*0 ; saponification value 228 ; iodine 
value 23*1 per cent. ; unsaponifiable matter 1*6 per cent. ; 
Reichert-Meissl value 1*3 ; and solidifying point of the 
fatty acids 35*1® C. Palmitic and myristic acids were 
shown to be present in large proportions in the fatty 
acids. 
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Essential Oils 

Bergamot Oil. — ^An interesting account of the ber- 
gamot oil industry, which is confined exclusively to the 
Italian province of Calabria, appears in La Parfumerie 
Moderne (1926, 19 , 49). All attempts hitherto made to 
cultivate this tree {Citrus Aurantium) outside this region 
have proved unsuccessful, although in Calabria it appears 
to flourish under rather variable conditions as to soil, 
position and climate. The bergamot is propagated by 
grafting on wild orange trees three or four years old. 
Fruiting commences about the sixth or seventh year, with 
full production in the twelfth year. Every second year 
the trees are pruned, and each tree is treated with 35 to 
70 kilos, of farmyard manure in addition to 3 to 5 Wlos. 
of a mixed chemical fertiliser. About 2,500 hectares 
(i hectare = 2-47 acres) are devoted to the cultivation of 
this product, each hectare containing 400 trees, which 
under good conditions furnish 150 quintaux (1476 tons) 
of fruits. The fruit is harvested from November to 
February, and the oil extracted by a machine invented 
in 1850 by N. Barille. In this machine the fruits are 
pressed between two ^ciielles, 30 cm. in diameter, the 
lower being fixed and furnished with points, and the 
upper one made to rotate and supplied with blades fixed 
radially. The product of exti-action is then forced through 
woollen bags to remove fine particles of the peel, the oil 
being afterwards decanted from the water and filtered 
into copper vessels tinned internally. Although of rather 
primitive construction no important improvements have 
been devised in this machine, which leaves an appreciable 
amount of oil behind in the peel. Each machine deals 
daily with from about 14 to 16 cwts. of fruits, which yield 
from about 8 to 9 lb. of oil. From the scrapings of peel 
remaining in the extraction bags and from immature 
fruits an inferior oil is obtained by distillation. 

The average yield of oil expressed from the fruits is 
stated to be 0*48 per cent. The normal annual production 
of bergamot oil is between 150,000 kilos. (i47‘6 tons) and 
200,000 kilos. (196*8 tons). 

The principal odorous constituent of bergamot oil is 
linalyl acetate, which represents 35 to 45 per cent., and 
occasionally as much as 50 per cent, of the oil. 

Bergamot oil is indispensable in the manufacture of 
many perfumes, especially eau de Cologne. 

Lowh (or Lesoh) Oil {Cinnamomum parthen- 
oaiy/bn).— The results of the examination at the Imperial 
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Institute of two samples of Medang Losoh oil from the 
Federated Malay States were published in this Bulletin 
(1925, 88, 428). According to a report on this oil by B. J. 
Eaton and G. L. Teik {Malay Agric. Journ., 1926, 14 , 8i), 
the “ original sample ” examined at the Imperial Institute 
was obtained from the roots of the tree by a Chinese 
distiller employing a still and condenser similar to those 
used in China and Japan for the distillation of camphor 
wood. The “ steam-distilled sample ” was obtained by 
re-distilling the original oil in the laboratory of the Depart- 
ment of Agriculture, Federated Malay States and Straits 
Settlements, and represented 96 per cent, of the original 
oil. From a sample of the root of the tree received from 
the Forest Department, the Department of Agriculture 
obtained a yield of oil amounting to 3 per cent, of the 
fresh material. 

Production ot Essential Oils in the Netherlands and Dutch 
East Indies. — ^This subject is dealt with in a special issue 
of the Perfumery and Essential Oil Rec. (1926, 17 , 291). 
Caraway is the principal essential oil plant cultivated 
in Holland ; it produces on an average 5,000-6,000 tons 
of seeds annually, and is the chief commercial source of 
this product. Being a biennikl plant caraway does not 
produce seed until the second year after sowing, and is 
therefore sown under cover of other plants, usually the 
pea. The fruits fall readily from the plants when ripe, 
and hence special care has to be taken to prevent loss in 
the harvesting and threshing of the crop. The distilla- 
tion of the seed is carried out in modern stills of 2,500 
kilos, capacity heated to i5o°C., the operation being 
finished in from 6 to 8 hours. If ground up before dis- 
tillation the seeds furnish a higher yield of oil than when 
distilled whole. The residue in the latter case, however, 
has a greater market value, being employed for various 
domestic purposes, and sometimes for the adulteration of 
prime seed. The exhausted comminuted seed is of value 
only as a fodder. The Dutch fruits yield from 3 to 6 per 
cent, of oil containing from 47 to 55 per cent, of carvone, 
the value of the oil depending entirely on the amount of 
carvone present. It is not known to what causes these 
rather considerable differences in the yields of oil and 
carvone are due, but it has been proved by cultural ex- 
periments that the distance from furrow to furrow has a 
decided influence. 

Java citronella oil is the most important essential oil 
produced in the Dutch East Indies. This oil has a finer 
odour and higher value than the Ceylon product, which 
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contains a much lower percentage of citronellal. Java 
citronella is stated to be derived from Cymbopogon win- 
terianus and is known locally as “ sereh wangi.” Whereas 
Ceylon citronella is cultivated on poor soil in a relatively 
dry climate, the Java plant is grown on rich soil under 
very humid conditions. The roots are planted 60 cm. 
apart at the commencement of the rainy season. The 
age of the plants should not be allowed to exceed 3 to 5 
years, for the yield of oil diminishes rapidly as the plants 
grow older. Citronella is harvested every three months 
by cutting with a sickle at a height of about 30 cm. from 
the ground. The average annual yield of citronella is 
about 30 tons per hectare ; the amount of oil per hectare, 
however, is subject to a good deal of variation. The 
fresh or dried grass is cut into lengths of about i cm. 
before distillation, for which operation stills of modern 
design are employed, using steam at a pressure of 2\ to 
4 atms. Too heavy a charge in the still must be avoided, 
as the compression of the soft, heavy mass tends to pre- 
vent the steam penetrating evenly throughout. The dis- 
tillation is carried to the point beyond which any further 
extraction of oil would prove unprofitable. With a good 
installation and steam at noj: more than 3 atms. the whole 
operation, from the appearance of the first condensed oil 
and water to the shutting off of the steam, can be carried 
out in one and a half hours. The yield of oil varies from 
0*5 to i‘2 per cent., calculated on the fresh herb. 

The citronella oil exported from Java and the neigh- 
bouring island of Madura in 1925 amounted to 826,947 
kilos. 

Fibres 

Cotton 

India. — ^The progress of the Indian cotton industry, 
with special reference to the efforts of the Imperial and 
Provincial Departments of Agriculture to effect improve- 
ments in the crop, is discussed in the Review of Agricul- 
tural Operations in India, 1924-25 (Calcutta : Government 
of India Central Publication Board. 1926). 

The area devoted to cotton-growing in that year 
amounted to 26,465,000 acres as compared with 23,636,000 
acres m 1923-24. The yield of cotton was 6,072,000 bales, 
as against 5,162,000 bales in the previous year, and the 
average yields per acre in the two years were 92 lb. and 
87 lb. respectively. The quantity of raw cotton exported 
during the year ending March 31, i92S» was 3,326,000 
bales of 400 lb. as compared with 3,764,000 bales in the 
previous year ; the consumption of Indian cotton in the 
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mills of India was estimated at 2,050,891 bales in 192^ 5 

and 1,798,215 bales in 1923-24. 

The Indian Central Cotton Committee has continued 
to devote attention to the improvement of marketing, the 
prevention of malpractices, and the general interests of 
the cotton industry. The Cotton Ginning and Pressing 
Factories Act, which came into force at the beginning of 
the 1925-26 cotton season, makes it compulsory for press- 
owners to mark every bale of cotton with the special mark 
of the press, the year, and the running number of the bale, 
and to keep records of the ownership of all cotton pressed ; 
ginning factories have to keep similar records of all cotton 
ginned. The Act also specifies certain structural require- 
ments for press-houses and ginneries and requires weekly 
returns to be made of all cotton pressed throughout India 
with the exception of Burma. The Cotton Transport 
Act (see this Bulletin, 1925, 28 , 341) has now been 
extended to most of the important long-stapled cotton 
tracts of British India, and similar legislation has been 
passed by the Baroda and Rajpipla States, thus auto- 
matically securing for the zones notified the protection of 
the British India Act. During the year under review the 
Committee completed its investigation into the question 
of the fumigation of American cotton seed to prevent the 
introduction of the boll weevil ; the necessary notification 
under the Destructive Insects and Pests Act has now 
been issued by the Government of India, and American 
cotton is allowed to enter India only at Bombay and then 
pnly after proper fumigation. 

The Committee have made definite progress with their 
research schemes. A Spinning Laboratory and Techno- 
logical Research Laboratory have been established at 
Matunga and have already been able to be of considerable 
service to the Agricultural Departments. The Institute 
of Plant Industry at Indore (see this Bulletin, 1925, 28 , 
342), which is largely financed by the Committee, is now 
in full working order. Several research schemes under- 
taken by the Committee have been well advanced ; these 
include researches in the Bombay Presidency on the boll- 
worm (Earias sp.), cotton wilt, the physiology of the 
cotton plant at Surat, and the improvement of Dharwar- 
Upland cottons by hybridisation. Progress has also been 
made with the study of the G. herbaceum cottons of Madras 
Presidency, with an investigation at Cawnpore of the 
damage caused by the pink boll-worm and the methods 
of control, and with the improvement of the Oomras cotton 
and the treatment of wilt disease in the Central Provinces. 
Several new lines of research are contemplated. 
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Soml v< — In Sind the cultivation of acclimatised 
American cotton is extending rapidly in the Jamrao 
Canal area in spite of the inadequate water supply, and 
in 1924 an area of 20,000 acres was planted with Punjab- 
American 4 F and 285 F. On the completion of the 
Sukkur Barrage canal system the position of cotton grow- 
ing in Sind will be revolutionised. 

In South Gujerat the effort to establish the Surat 
selection No. 1027 through the whole area south of the 
Narbada has been continued (cf. this Bulletin, 1925, 2S, 
343) » snd the cultivation of this cotton is rapidly spread- 
ing throughout the Surat District, the southern part of 
the Broach District and the corresponding portion of the 
Baroda State ; it is now the only kind grown in the Raj- 
P’pla State. An improved hybrid type of cotton has 
been evolved for the Broach area of Northern Gujerat 
and is now being introduced for large-scale tests. In the 
Dholleras area, a good strain of Wagad cotton, the most 
valuable constituent of the Dholleras cotton, has been 
developed for general cultivation. 

In the southern part of the Bombay presidency, the 
extension of Dharwar No. i and Gadag No. i has rapidly 
taken place, mainly owing to the work of the co-operative 
cotton sale societies. In 'the Kumpta cotton area the 
selected Kumpta types hitherto obtained are of satis- 
factory staple but low ginning yield. Work is being done 
on hybrids of Kumpta and roseum types and a strain has 
been isolated which combines the length of the Kumpta 
cotton with a whiter colour and a better ginning yield. 
Kumpta cotton types have also been obtained showing a 
high degree of immunity to wilt disease, which has caused 
great loss in the Dharwar District. 

Madras . — In 1924-25 the area devoted to irrigated 
Cambodia cotton increased to 248,000 acres and the 
yield to 142,000 bales, which is the highest yet recorded. 
The various strains of Cambodia cotton isolated at the 
Coimbatore Research Station have been further tested, 
and Cambodia 295 has been issued for large-scale trial 
in the Avanashi tract near Tiruppur. Another strain, 
Cambodia 440, is apparently much less susceptible to stem 
weevil damage than other strains. 

The replacement of the ordinary Tinnevelly type by 
Karunganni has been continued. The area devoted to 
Hagari 25, the improved type of Westerns cotton, rose 
from 81,000 acres in 1923-24 to about 180,000 acres in 
1924-25. The improved type of Northerns cotton. No. 14, 
is now being grown on about 20,000 acres. 

The Madras Pest Act has been amended and the 

18* 
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improved procedure has ensured smoother working and 
prompter action in securing the removal of the old crop. 

Punjab . — ^The area devoted to cotton in the Punjab 
(excluding Native States) in 1925 was estimated at 
2,273,000 acres as compared with 1,781,353 acres in 1924. 
Punjab-American cotton was grown on 934,000 acres and 
yielded 355,000 bales, or 50 per cent, more than the pre- 
vious season’s crop. Most of this is of the 4 F type, but 
the 285 F selection, which has a better staple, has made 
considerable progress in certain tracts. A still later 
strain, 289 F, is now grown on 2,000 acres. The practice 
of mixing the native (“ desi ”) cotton with the new types 
has caused a disastrous fall in general prices, but it is hoped 
that the Cotton Ginning and Pressing Factories Act will 
enable this abuse to be dealt with. 

Central Provinces . — Distribution of roseum cotton seed 
has been continued and the Agricultural Department’s 
seed union organisation has been extended. The botanical 
survey of the cottons of the Province is being advanced 
and some promising strains have been obtained for testing. 
The possibilities of the Plateau district for cotton are 
being investigated and various types have been submitted 
to trial. 

United Provinces . — ^The ilew white-flowered cotton, 
known as Aligarh 19, was sown on 5,000 acres in the 1925 
season. The lint is superior to that of the ordinary 
Aligarh white-flowered variety, but is only suitable for 
comparatively low counts. 

In the Central Circle the cultivation of the J.N. i 
Variety is extending ; this cotton has fairly good spinning 
qualities and a ginning yield somewhat above the average. 
Several hybrid cottons have been studied and definite 
strains isolated. 

The area devoted to cotton in the United Provinces 
has decreased from over million acres in 1913 and 1914 
to 1,032,000 and 636,000 acres in 1924 and 1925 respec- 
tively and it is therefore necessary to find means of ren- 
dering the industry more profitable. 

Burma . — Good results have been obtained in Burma 
in the improvement of the Wagale type by pure line 
selection and large quantities of seed of a selected strain 
have been distributed. Satisfactory strains have also 
been produced by hybridisation of Wagale with Shan 
cotton of superior staple. Selection work on the Wagyi 
variety has been continued. The area under Cambodia 
cotton in the West Central Circle increased during the year 
from 300 to 600 acres. 

Bengal. — h farm has been established- in the hill tract 
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for the study of cottons of the Garo Hill type. Dharwar- 
American cotton has been successfully grown in Hill 
Tippera. It is considered that the high lands of Midna- 
pur, Bankura and Birbhum in Western Bengal may prove 
suitable for cotton-growing and promising results have been 
obtained with early-maturing strains of Dharwar- American. 

Mysore. — Cotton-breeding work has been continued. 
About 1,500 acres were planted with the pure strain 
No. 69 of the local herbaceum cotton, which should yield 
sufficient seed for planting 10,000 acres. A new variety, 
Mysore-American IV, a hybrid between the local Dharwar- 
American and an exotic type, is now regarded as fixed 
and is being distributed for trial. 

Baroda. — ^The Baroda State Department of Agricul- 
ture has continued to co-operate with the Bombay Depart- 
ment, especially in establishing No. 1027 type of Surat 
throughout the area south of the Narbada (see page 485) 
and in enforcing the Cotton Transport Act. 

Egypt. — ^The characteristic feature of the system of 
agriculture practised in Egypt under basin irrigation was 
the “ sharaqi ” or summer fallow period. This continued 
after the development of perennial irrigation and until the 
year 1898. After that date “sharaqi" ceased to be 
typical of the cultural practice of Gharbiya and Daqahliya 
and at the same time the yield of cotton per acre began 
to decrease. It has been suggested by McKenzie Taylor 
and Burns {Bulletin No. 25 (1922), Ministry of Agric., 
Egypt) that the decline in yield was directly due to the 
elimination of the “ sharaqi ” period. This view has now 
been confirmed. 

In Bulletin No. 57 (1926), Tech, and Sci. Service, 
Ministry of Agric., Egypt, entitled “ The Effect of the 
Sharaqi Period upon the Yield of Cotton in Egypt," by 
E. McKenzie Taylor, D.Sc., a brief summary is given of 
the work published on this question in earlier Bulletins 
(Nos. 25, 31, 34 and 52) and the results of further studies 
are recorded and discussed. 

The elimination of the sharaqi period is attributed to 
the increase of the area devoted to cotton and the early 
sowing of maize on land not under cotton, so that the 
land which was formerly subjected to a fallow is now 
being continuously cropped. It has been found that 
during the sharaqi period a partial sterilisation of the soil 
takes place which is of great importance in maintaining 
the soil’s productivity. 

The following conclusions are drawn from the more 
recent experiments. The yield of cotton from land which 
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has been subjected to a long summer fallow is considerably 
greater than that from land which has had only a short 
summer fallow. As the elimination of the sharaqi period 
is largely due to the early sowing of maize, it is suggested 
that the date of sowing the maize should be postponed 
until about August lo, experiments having shown that 
the extension of the fallow period beyond that date pro- 
duces little effect on the subsequent cotton crop. The 
later sowing would cause a slight diminution in the maize 
crop, but the increased cotton yield would more than 
compensate for this. Moreover, it would result in a saving 
of water which could be diverted to the north of the 
Delta, where it would ensure a successful rice crop and 
enable further reclamation work to be carried out. The 
prosperity of the northern part of the Delta would thus 
be greatly increased. 

Argentine Republic. — ^An interesting account of the 
progress of the cotton-growing industry in this country 
has been given by Carlos D. Girola in Publication No. 49 
of the Museo Agricola de la Sociedad Rural Argentina, 
entitled “ El Cultivo del Algodonero en la Republica 
Argentina.” ^ 

The cultivation of cotton was introduced into the 
Argentine Republic over sixty years ago, but did not 
undergo any great development until the closing years 
of the last century. The crop has attracted more atten- 
tion in recent years and especially since 1917-18. Great 
advances have been made from 1922-23 onwards owing 
to the active propaganda that has been carried on and 
the encouraging results of the enterprise. 

The industry, which was at first confined to the Chaco 
and Corrientes, has now extended to the Provinces of 
Santiago del Estero, Salta, and Catamarca, and the Terri- 
tory of Formosa. Its growth has been so rapid in relation 
to the rural population that some difficulty has been 
experienced in obtaining the labour required for harvest- 
ing, ginning and baling the crop. It is considered that 
the best results will be obtained if the cultivation develops 
simultaneously with the growth of the cotton manufac- 
turing industry so that a large part of the produce can 
be utilised in the country itself and the remainder con- 
signed to foreign markets. 

The extension of cotton-growing has been greatly 
encouraged by the Museo Agricola de la Sociedad Rural 
Argentina, which has given advice to planters, organised 
congresses, prepared and disseminated publications on 
the subject, and carried out investigations of various 
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kinds. This organisation has thus inspired confidence 
in the future, and has sustained the industry in difficult 
times when it would otherwise have been discouraged by 
falls in the prices of the products, the withdrawal of pur- 
chasers, and deficient organisation for ginning and baling 
and for sale and transport. It has solved many problems 
which tended to reduce profits or cause losses, and has 
established factories for ginning and baling. 

Considerable work is needed in determining the 
varieties best adapted to particular zones and classes of 
land, and for the production of suitable types by selection 
and hybridisation. The Ministry of Agriculture is actively 
pursuing investigation in these directions. During the 
last two years it has employed the services of two specia- 
lists in the cultivation and marketing of cotton and has 
established experimental stations in four different zones. 
The programme of work includes the trial of new varieties 
and experiments in seed selection and hybridisation, 
attention being first directed to the improvement of the 
“ Chaco” variety, which has been acclimatised uninter- 
ruptedly for sixty years. This variety has become very 
mixed, but not to a greater degree than would naturally 
be expected after so mapy years of cultivation without 
any effort being made to maintain its purity. 

Argentine cotton is now harvested carefully, the first 
and second pickings being kept separate from the last 
pickings, and is ginned in such a way as to avoid breaking 
the fibres or crushing the seed. The cotton is generally 
white, of a fairly uniform character and free from stains ; 
it has an average length of about 26-27 nim., a diameter 
of 0*020-0'022 mm., and is of good strength. 

Reference is made in the publication to the Cotton 
Congresses organised by the Museo Agricola de la Sociedad 
Rural Argentina in the years 1922-23, i923-;24, and 1924-25. 

In the following table particulars are given of the 
area under cultivation and the quantities of ginned cotton 
produced and exported during the years 191 5-16 to 1925-26. 


Year. 




Area under 
cultivation. 

Production. 

Exports. 





hectares. 

metric tons. 

metric tons 

1915-16 . 




4,000 

1,000 

26 

1916-17 . 


, 


. 5,000 

1,000 

54 

1917-18 . 




. 8,500 

1,500 

153 

1918-19 , 




. 10,000 

2,500 

627 

1919-20 . 




, 12,000 

3,000 

1,382 

1920-21 . 




. 15,000 - 

3,500 

3,012 

1921-22 , 




. 12,000 

7,000 

2,691 

1922-23 . 




. 22,000 

5,000 

4,029 

1923-24 . 




. 50,000 

8,000 

3.452 

1924-25 . 




. 65,000 

15,000 

5.057 

1925-26 . 




. 85,000 

20,000 

11.057 
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[It may be added that a cable received in June, 1926, 
by the International Institute of Agriculture, Rome, states 
that the crop for the current year is estimated at 29,220 
metric tons of ginned cotton.] 

New Zealand Hemp 

Natal. — It was stated in the Times Trade Supplement of 
July 31, 1926, that the cultivation of New Zealand hemp 
(Phormium tenax) has been started on the borders of the 
Newcastle Town Lands in Northern Natal. It is proposed 
to devote between 2,000 and 3,000 acres to the crop ; s»ooo 
suckers have already bee)i planted, and it is anticipated 
that planting will continue at the rate of 25,000 suckers 
per month. The suckers have been imported from the 
Government plantations at St. Helena and the planting is 
being supervised by a Government expert from that island. 

Resins 

Damar. — In the Report on Forest Administration in 
the Federated Malay Stales for 1925, it is mentioned that 
Negri Sembilan is still the only State in which the more 
valuable damars, e.g. damar peijak {Balanocarpus Heimii) 
and damar mata-kuching {Hopea spp.), are worked on an 
organised system. Owing to the attraction of the high 
wages to be earned on rubber estates efforts to obtain 
labour for tapping in other States have failed, and the 
industry in Perak and Pahang, where the possibilities are 
far greater than in Negri Sembilan, has languished. The 
production in Negri Sembilan during the year fell jto 
1,480 pikuls as against 1,710 pikuls for the preceding year. 
Importation of labour is regarded as the only means of 
developing the damar penak industry. 

Lac. — ^Since the female lac insect secretes much more 
lac than the male it will be appreciated that an early 
determination of the sex ratio would provide a valuable 
indication of the probable yield of lac to be expected. 

According to a paper by S. Mahdihassan on the " Early 
Recognition of Sex among Lac Insects ” (/. Indian Insti- 
tute of Science, 9a, Pt. I, 1-24), variation in the supply of 
moisture at the egg stage prior to fertilisation and the 
nature of the species of lac insect determine the sex ratio, 
the temperature, and nature of the host having little, if 
any, effect. With Lakshadia mysorensis the moist mon- 
soon period is more favourable to the production of males 
than females, whilst the dry post-monsoon season pro- 
duces a preponderance of females. The pre-monsoon crop 
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gives a generation consisting of males and females in almost 
equal numbers. 

The author ^ves methods by which the two sexes 
may be differentiated at an early age, which are summed 
up in his concluding observations : 

“ The crawling larva is provided with a shield of wax 
protecting its skin which with growth shows disarrange- 
ment. The male grows flat and long like a cockroach, 
the female shows height increment, grows like a flea, and 
ultimately looks like a miniature pear or seed. The full- 
grown first stage larval cell is made of wax pencils enclosed 
within a cement of lac. The wax pencils of the hind 
region show an upward direction of growth in the female 
and also better development. The full-grown first stage 
female cell is more raised, the back most of all, and has a 
broader posterior region with a central raised ridge and 
two furrows on either side. The male cell of the same age 
is longer and flatter, broader across the thoracic region 
and narrower and longer towards its posterior end. The 
crawling stage, or very young larva of the male, has a flat 
back, with a more pointed posterior region, and looks like 
a diagrammatic fish. The female has a central median 
ridge with its side margin? on a lower level and flat.” 

The paper, which is provided with ten plates, does not 
lend itself well to abstraction, and the original should be 
consulted for full details. 

Tanning Materials 

Australia. — In a pamphlet published by the Techno- 
logical Museum, Sydney {Bulletin No. 10), the authors, M. B. 
Welch and F. A. Coombes, communicate a paper under the 
title ” The Principal Tanning Materials of Australia and 
their Leather-forming Properties,” containing a review of 
the position of the chief tanning materials of Australia, 
namely wattle, pine and mangrove barks, and the euca- 
lypts. Brief botanical descriptions are given together 
with notes on methods of cultivation, preparation of 
extracts, tanning value, etc., and the opinions are ex- 
pressed in the summary that ” par excellence, wattle bark 
is the tanning material for the basis of Australian vegetable 
tannages. Of the acacias, A. mollissima and A. pycnantha 
undoubtedly stand pre-eminent, and it is to these that 
we must look to supply the ever-increasing demand for a 
general tanning material.” ” A cheap supply of tan bark 
is necessary to produce an export leather that can com- 
pete in the world’s markets.” “ Mangrove and pine barks 
could not replace wattle bark in Australian tanneries, but 
both could be used in varying proportions of a mixed 
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tannage for the production of sole leather.” With regard 
to the eucalypts, it would appear that sulphited red gum 
kino should be able to replace sulphited extracts which 
are now being imported, but further research is necessary. 


Forestry and Timbers 

Aerial Surveying for the Stockmapping of Forest Areas 
in Burma. — ^The possibilities of flying as an aid to the 
stockmapping of forest areas have been further tested in 
Burma by an aerial survey of the Forests of the Tavoy 
and Mergui Districts (South Tenasserim Forest Division), 
a Report on which has been issued as Burma Forestry 
Bulletin No. 13, Miscellaneous Series, No. 2, 1926. 

An account of the ground survey of portions of these 
forests has already been published by the Burma Forest 
Department (this Bulletin, 1926, 24, 279), and the 
present Report is chiefly of interest as dealing with the 
practical application of aerial surveying to forestry. 

There are two possible methods of aerial surveying, 
viz. (i) aerophotography, and (2) aerial reconnaissance, 
i.e. sketching and making notes from visual observation. 

Each of these methods h^s advantages and disad- 
vantages as compared with the other. The second is the 
more dependent on the personal element, skill in rapidly 
sketching-in necessary forest details and in making brief 
notes of essential points being an important factor. The 
photographic method gives accuracy of boundaries ; it 
shows up some types of forest clearly, particularly those 
in which a single conspicuous species predominates, but 
in some cases it does not distinguish well between different 
forest types. It has the advantage that it can be used in 
cases where there are no pre-existing maps of the dis- 
trict. Whichever method be employed, the time of year 
is a matter of importance, as the state of the foliage con- 
siderably affects the appearance of the forests from above 
and the possibility of distinguishing different types. 

It should be clearly understood that neither of these 
methods will replace ground surveying, which is the only 
means of obtaining information as to species of trees 
occurring, regeneration, etc., and the different t3rpes of 
forest present. The use of aerial surveying is to enable 
stockmaps to be made showing the extent of the different 
forest types after these have already been examined in 
detail on the ground, and for such purposes as making 
recommendations regarding areas to be reserved. 

Both methods of aerial working were tried in the pre- 
sent survey, but reconnaissance was found to be the most 
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satisfactory in practice, and was used for almost the whole 
of the work. 

In order to compare the results obtained by the two 
aerial methods, and by ground surveying, stockmaps of 
the same district produced by the three methods are 
included in the Report. These maps exhibit a good agree- 
ment in essentials, but show certain differences due to 
the intrinsic differences of the methods. It is pointed out, 
however, that the dissimilarities do not generally exceed 
those that would be found between stockmaps prepared 
on the ground by different officers. 

Descriptions are given in the Report of the appearances 
from above of the different types of forest ; the most 
important type is the evergreen, which covers over half 
the total area. One of the appendixes gives in tabular 
form the areas of different types of forest in each dis- 
trict, whilst another contains descriptive details of the 
forest on each map sheet. Proposals are made regarding 
areas that should be reserved ; and attention is also 
drawn to the necessity for protecting certain areas against 
the ravages of shifting cultivation. It is considered that 
this latter problem may perhaps afford the chief scope 
for utility of the stockma]^. 

Forest Resources of Papua and New Guinea.— In a 

recent issue of this Bulletin (1926, 24 , 53) reference was 
made to an article by Mr. C. E. Lane-Poole, Australian 
Commonwealth Forestry Adviser, on a botanical journey 
through the forest regions of Papua and New Guinea, which 
appeared in the Empire Forestry Journal. 

A detailed official report by Mr. Lane-Poole on his 
investigations in Papua is now available and it was found 
convenient to include in this publication an account of 
his survey of the forests of New Guinea which was earned 
out on the completion of the work in Papua. The docu- 
ment is issued by the Commonwealth Government under 
the title of “ The Forest Resources of the Territories of 
Papua and New Guinea ” (1925). The previous reference 
in this Bulletin quoted above renders it unnecessary to 
describe again the features of the forests and their com- 
position, but it may be mentioned that the author states 
that there is no botanical boundary between the two 
Territories and that the nature of the forests in both is 
alike. In the report, therefore, the description of the 
forests in each country is recorded separately, but the 
technical descriptions of the species occurring in them are 
given consecutively in one series. Mr. Lane-Poole is no 
doubt correct in his statements that his work is but the 
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beginning of the forest survey of the territories and that 
he has touched only the fringe of a vast field of botanical 
research. Nevertheless it is clear that his carefully re- 
corded observations have done more than lay the founda- 
tions in both spheres of work. The author has confirmed 
the occurrence of valuable timber trees and forest pro- 
ducts in the two countries, but it would appear that in 
neither has he found areas of forest capable of immediate 
exploitation. He considers, however, that valuable coni- 
ferous forests possibly exist in New Guinea between the 
Hagen, the Bismarck Range and the Central Range, and 
mentions that this region is worth thorough exploration. 
He points out that in both territories the forests, while 
offering no prospects of immediate profits to large saw- 
milling operations, possess forest potentialities of a high 
order. The numerous species and the non-occurrence of 
pure stands are the main practical difficulties, and in 
view of the favourable climatic conditions the author is 
of opinion that there is no reason why forests sufficient 
to supply a large part of the timber needs of the Australian 
Commonwealth should not be established. On the smaller 
islands the possibilities of exploitable forests appeared less 
than in the case of the main ^slands, but small areas of 
profitable forest of Eucalyptus Naudiniana (yielding for 
many years past the best general building timber for 
Rabaul) are still to be found. The report is well illus- 
trated and indexed, and is accompanied by a number of 
large, useful maps. 

Exploitation ot Malayan Forests. — It has been realised for 
several years that the forest resources of Malaya have 
been wasted owing to the uneconomical methods of 
extraction, conversion and utilisation. This has been 
due to the fact that three or four species only have been 
acceptable to timber users, namely, those that have been 
known for their durability, strength and ease of conver- 
sion ; other species that require more careful seasoning 
and whose properties are not so well known have been 
neglected. A shortage of the “ popular ” hardwood 
timbers is threatened, and the necessity for research on 
thq seasoning and preservation of the inferior species so 
that substitutes may be found is now realised. 

In 1920, the Conservator of Forests and the Deputy 
Locomotive Superintendent of the Federated Malay 
States carried out an " investigation in Great Britain 
into the possibility of improving the methods of conver- 
sion and of increasing the durability of inferior quality 
timbers by artificial means.” Their report was referred 
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to a committee appointed by the Government of the 
Federated Malay States in 1922, The committee sought 
the advice of the President of the Forest Research Insti- 
tute, Dehra Dun, and on receipt of his reply reported to 
the Government that in conjunction with the large saw 
mill, which it was proposed to erect, an impregnation and 
seasoning plant and a timber testing plant should be in- 
stalled as soon as possible. They proposed that Mr. 
H. P. M. Kent, Controller of Timber Supplies, F.M.S., 
should visit India to study the methods employed at 
Dehra Dun and at such other places as he thought fit, 
to enable him to put forward recommendations together 
with detailed estimates of costs. 

Mr. Kent’s report on the “ Equipment necessary for: 
A. — Experimental Research on the Properties of Malayan 
Timbers ; B. — Economic Exploitation of a Malayan Forest 
Reserve,” is published in the Proceedings of the Federal 
Council of the Federated Malay States for the year 1925. 
His report is divided into two parts, the first containing 
recommendations as to the type of plant necessary, with 
preliminary specifications and estimates for the storage 
and conversion of logs and the subsequent processes of 
seasoning, wood preservation and timber testing, and to 
a minor extent for the extraction and transport of logs. 

The second part is devoted to a description of the 
equipment and methods followed at Dehra Dun and its 
affiliated organisation at Rangoon ; other information 
germane to the subject obtained elsewhere is also in- 
cluded. 

Malayan Timbers. — Heavy and increasing demands for 
timber, especially in the mining districts, and a scarcity 
of labour for cutting the required supplies owing to the 
attractions offered by employment on rubber estates, are 
recorded in the Report on Forest Administration in the 
Federated Malay States for the year 1925. Nevertheless, 
the total outturn of timber rose from 159,258 tons in 1924 
to 169,647 tons in 1925, firewood and charcoal also in- 
creasing from 630,154 tons to 674,958 tons. A number of 
interesting projects have arisen out of the recommenda- 
tions of the Wood Industries Committee. A special 
seasoning test of keruing {Dipterocarpus spp.j is in pro- 
gress : experiments carried out by an pil-palm company, 
with official assistance, to investigate the possibility of 
using local timbers for making “ tight ” barrels have indi- 
cated the suitability of nyatoh (Palaquium and Payena 
spp.) and mersawa {Anisoptera sp.) timbers for this pur- 



496 BULLETIN OF THE IMPERIAL INSTITUTE 

pose : in furniture making, special success was obtained 
in the use of sepetir {Sindora spp.) for ornamental work, 
and pengarawan penak (a form of merawan, Hopea spp.) 
proved satisfactory for certain types of furniture and for 
joinery ; other woods used were buey [Diospyros sp.), 
nyireh {Xylocarpus = Carapa sp.), betis (Payma utilis) 
and sepam {Mangifera sp.). 

East African Pencil Cedars. — A. useful account of the 
East African pencil cedar tree and of the timber yielded 
by it is contributed to the Empire Forestry Journal (1926, 
Vol. V, No. i) by H. M. Gardner, of the Forest Department, 
Kenya Colony. The tree concerned {Juniperus procerd) 
is the largest juniper known and is stated to be the com- 
monest timber tree in Kenya. The principal home of 
the species is Kenya Colony, but the distribution extends 
into the northern part of Tanganyika Territory and into 
Abyssinia. It is estimated that in Kenya the exploitable 
cedar forests total some 325,000 acres, these forests vary- 
ing from practically pure stands down to mixed forest 
where the cedar does not amount to more than 1 5 per cent, 
of the crop. As is well known, the timber closely resembles 
in appearance and qualities the true American pencil 
cedar {Juniper us virginiana and J. bermudiana), supplies 
of which are very scarce ; the East African wood is the 
only genuine pencil cedar in the world of which any con- 
siderable stocks remain. Several trials of the timber for 
pencil-making have been made by manufacturers, but 
progress in its use for this purpose has hitherto been slow. 
The author considers this to be due to the conservatism 
of the manufacturers, the failure to supply the timber in 
proper condition as regards seasoning, sawing and selec- 
tion of grain, and to the absence of exact information as 
to the quantities available. It should not be impossible 
to overcome these difficulties and to find a recognised 
place for the timber as a pencil wood. The excellent 
qualities of the timber also suggest its use for cabinet and 
other purposes. The well-known heartrot which affects 
the living tree as a result of attacks by the fungus Fomes 
juniperinus is discussed, and the author concludes that 
by growing the cedar in suitable localities under proper 
sylvicultural management perfectly sound timber can be 
produced. 

In this connection developments in regard to this 
cedar in Tangan3rika are of interest. The Fourth Annual 
Report of the Forest Department of Tanganyika Territory 
(1924) states that the Tanganyika Forest and Lumber Co., 
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Ltd., has manufactured pencil slats for export and that 
some 416,000 slats were sent overseas during the year to 
London, New York, Copenhagen and Germany. The 
same report also refers to the experimental planting of 
Juniper us procera being carried out by the Department. 

Greenheart. — K useful summary of information regard- 
ing Greenheart {Nectandra Rodicet) has been prepared by 
the Forestry Department of British Guiana and published 
as a Forestry Notice in the Official Gazette of the Colony 
for July 17, 1926. The notice states that true green- 
heart is found in commercial quantities only in the north 
central portion of British Guiana, behind the coast lands 
and principally in the area drained by the Cuyuni, 
Mazaruni, Essequibo, Demcrara and Berbice rivers. The 
area of forest over v'hich greenheart is known to occur is 
roughly 20,000 square miles, while calculations based on 
recent strip valuation surveys indicate that a certain 
named area of some 2,360 square miles contains above 
300,000,000 cubic feet of sound, merchantable greenheart. 
The notice gives an account of the characters and technical 
qualities of the timber, and includes extracts from the 
report of the Committee of. the Institution of Civil Engi- 
neers on the Deterioration of Structures in Sea Water, 
and from other sources, concerning experience gained 
with the timber when used in the construction of dock 
gates. The varying immunity of the timber to different 
species of teredo, and the influence of brackish and salt 
water on the question, are discussed. Purchasers of green- 
heart are advised to stipulate that the timber bought by 
them shall have received the official certificate of the 
British Guiana Forestry Department that the timber is 
true to type and free from serious defect at the time of 
shipment. 

Timbers in Netherlands Indies. — K publication issued by 
the Departement van Landbouw, Nijverheid en Handel 
in Nederlandsch- Indie as Mededeelingen van het Proef- 
station voor Thee,No.XCVII (1926), and entitled “ Hout- 
soorten der Cultuurgebieden van Java en Sumatra's 
Oostkust,” gives particulars of the properties, uses and 
anatomical characteristics of a large number of timbers 
occurring in Java and Eastern Sumatra, together with 
their botanical and vernacular names. It is accompanied 
by a Platenatlas containing 1 24 photo-micrographs of 
woods. A useful feature is a table for the determination 
of woods whose identity is unknown. 

It would seem that this publication covers some of the 
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ground to be traversed by the series entitled " Belangrijke 
Houtsoorten van Nederlandsch-Indifi,” of which the first 
part has already appeared (see this Bulletin, 1926, S! 4 , 
280). 

Timbers in Dutch Guiana. — ^The Koninklijke Vereenig- 
ing Koloniaal Instituut of Amsterdam have issued as 
Mededeeling No. XXII, Afdeeling Handelsmuseum, No. 6, 
a publication entitled “ De Houtsoorten van Suriname,” 
Deel 1 . Its chief object is to enable persons having 
limited scientific knowledge to identify different woods, 
principally from such characteristics as can be determined 
without further apparatus than a pocket-knife and a 
hand-lens. 

A number of woods are described, and a separate 
” Atlas ” contains photographs showing the appearances 
of different woods under low magnification. 

Timber Seasoning in the Tropics. — The non-success which 
has so often attended efforts to establish an export trade 
in secondary timbers from tropical colonies, or even 
to use the timbers locally in competition with imported 
woods, has usually in part resulted from the lack of atten- 
tion to the seasoning of the timbers concerned. A most 
useful paper on the seasoning of timber, read before the 
Agricultural Society of Trinidad and Tobago by Mr. R. C. 
Marshall, Conservator of Forests, appears in the April 
issue of the Journal of the society (1926, 28 , 197). In 
order to produce well-conditioned timber it is necessary 
to have a sound knowledge of the main difficulties encoun- 
tered in seasoning the material, and Mr. Marshall referred 
in some detail to the questions of varying moisture content 
and distribution, case hardening, warp and split, and 
insect and fungal diseases. He then indicated the results 
which had been obtained from experiments conducted by 
his department with the object of investigating the 
behaviour of certain Trinidad woods while seasoning in 
an open timber shed. Over 73,000 board feet of a con- 
siderable number of species were handled, the timber 
being sawn and stacked mostly within two or three days of 
felling. The stacks were carefully piled (using uniform 
” stickers ”) and arranged so that the prevailing winds 
passed through the stack. It was found that, generally 
speaking, six months were sufficient to season i in. boards 
and it is expected that further experience will indicate 
that shorter periods are satisfactory. Observation of 
shrinkage gave interesting results of much practical value. 
Mr. Marshall mentions that in spite of the handicap of 
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sawing plant which resulted in much unnecessary wast- 
age, it was found possible to market the bulk of the 
sawn lumber at a price which enabled it to compete with 
imported lumber. 

A further instance of the importance of seasoning is 
afforded by the case of the Malayan dipterocarp timber, 
keruing. The Report on Forest Administration in the 
Federated Malay States for 1925, quoting a report by Mr. 
Kent, states that “ the economic utilisation of the timbers 
of the Malayan forest hinges very largely on the economic 
use of keruing,” which timber has been condemned in 
certain quarters on account of its tendency to split. This 
defect, however, may be due to imperfect methods of 
seasoning, and a large-scale experiment in the air-seasoning 
of the timber is in progress under the auspices of the 
Wood Industries Committee. 

The Silver Pir Chermes. — In recent years a considerable 
amount of damage has been done to young plantations 
of silver fir in this country by Chermes (Dreyfusia). A 
study has been made of this insect and its relationship 
to its host tree in Britain,* a..d, in addition, information 
on the subject has been collcct-ad in Denmark under the 
auspices of the Department of Scientific and Industrial 
Research, and the results have been published by the 
Forestry Commission as Bulletin No. 7, 1926. 

The genus Dreyfusia has been divided into two species, 
D. niisslini and D. picece, both of which occur on silver 
fir, but there is some doubt as to whether the two are not 
simply racial forms of one species. However this may 
be, the first of the two, which is the more harmful, is found 
on the young twigs of the tree, whilst the latter concen- 
trates upon the older stems and branches and, in the case 
of young trees, upon the buds and branch nodes. 

The life history of the insect is interesting, the full 
cycle consisting, in the case of D. niisslini, of five genera- 
tions covering a period of two years, and including two 
host trees, viz. the silver fir and the oriental spruce, 
though in Britain the cycle is generally reduced to two 
wingless generations alternating between the needles and 
bark of the young shoots and branches of the silver fir. 

Some details are given in the Bulletin of the distribu- 
tion in Britain of the three principal species of silver fir 
grown in this country, viz. Abies pectinata (the European 
silver fir), A. grandis (giant fir), and A. nobilis (noble fir), 
and of tlxe occurrence of Chermes. The first of these 
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three species is the most subject to attack, thougxi 
other two cannot be regarded as immune. 

An account follows of the cultivation of A. pectii ita 
in Denmark, where this species forms about 90 per cent, 
of the silver fir stand, and of the incidence of Chermes in 
that country. The causes underlying the prevalence of 
the pest in some districts rather than others are not yet 
clearly known, but it would appear that soil and climate 
are determining factors as well as the choice of seed for 
the particular locality. Regular thinning has been found 
to do much towards lessening the attacks of the insect, 
probably owing to the beneficial effect of light on the tree 
and its unfavourable effect on the development of the 
insect. 

By way of artificial control measures, good results 
have been achieved by spraying with a 3-5 per cent, 
solution of lysol. 

The application to conditions in Britain of the experi- 
ence gained in Denmark is discussed, and stress is laid 
on the importance, in establishing future plantations, of 
producing clean nursery stock. It is suggested that the 
only reliable way of raising such stock is to grow it from 
seed in a place isolated from^ other silver fir. Infection 
can occur over small distances, the insects being con- 
veyed presumably by wind or animals, but it is unlikely 
that the pest would spread over large distances in this 
country since the winged forms only rarely occur, and 
even if they were produced, they would probably die in 
the absence of their proper host, the oriental spruce, 
which is relatively uncommon. 

Insect Pests of Timber in New Zealand. — Bulletin No. 2, 
New Zealand Forestry Service, 1925, entitled “ Forest 
and Timber Insects in New Zealand,” gives a preliminary 
account of the insects found in the forests of New Zealand 
and their depredations. Their natural and artificial 
control is discussed, and a number of photographs are 
included showing various insects and their method of 
attack. 
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Year ended March 31, 1925. Ann. Dept. Repts. No. 5, pp. 382-411. 
(Pretoria ; Government Printing Office, 1926.) Price 5s. 

Some South African Forests. By G. Leather. Quart. Joum, 
Forestry (1926, 20 , 209-221). 

Report of the Director of Forestry, Canada, for the Year ended 
March 31, 1925. Pp. 31, 9J x 6J. (Ottawa: Government Printer, 
1926.) • 

The Development of Forestry in Western Australia. By S. L. 
Kessell. Emp. For. Journ. (1926, 5 , 26-31). 

Forestry in Victoria. By O. Jones. Emp. For. Journ. (1926, 5 , 
87-101). 

Report on the Forest Resources of the Territories of Papua and New 
Guinea. By C. E. Lane-Poole. Pp. 209, 13 X 8J-. (Melbourne : 
Government Printer for the State Of Victoria, 1926.) Price 75. 6d. 

Report on the Forests of Norfolk Island. By C. E. Lane-Poole. 
Pp* 35 » 13 X 8 J. (Melbourne : Government Printer for the State of 
Victoria, 1926.) 

Les Forets Congolaises et leurs Principales Essences Economiques. 
By fi. de Wildeman. BihliotMque-Congo, No. XIX. Pp. 214, 9J x 6J 
(Brussels : Goemare, 21, rue de la Limite, 1926.) 

Onderzoek naar de natuurlijke verjonging en den uitkap in Preanger 
gebergtebosch. By F. Kramer. Med. No. 14, Proefsta. voor hei 
Boschwezen, Ned. E. Ind. Pp. 210, n X 7^. (Wagingen: H. Veen- 
man en Zonen, 1926.) 

Timber Growing and Logging Practice in the California Pine Region. 
By S. B. Show and W. B. Greeley. Dept. Bull. No. 1402, U.S. Dept. 
Agric. Pp. 75, 9J. X 6. (Washington : Government Printing Office, 
1926.) l 4 ice 10 cents. 

Longleaf Pine Primer. By W. R. Mattoon. Farmers* Bull. No. 
i486, U.S. Dept. Agric. Pp. 32, 9i X 6. (Washington; Government 
Printing Office, 1926.) Price 5 cents. 

Forest and Timber Insects in New Zealand. By D. Miller. Bull. 
No. 2, New Zealand State Forest Service.^ Pp. 7^ + 9 ^ plates, 
91 X (Wellington : Government Printer, 1925.) Price 4s. 

The Silver Fir Chermes. By R. N. Chrystal. Bull. No. 7. Forestry 
Commission. Pp. 27, 9J X 6. (London: H.M. Stationery Office, 
1926.) Price IS. 6d. ^ ^ ^ ^ . 

Chestnut Blight in the Southern Appalachians. By G. F. Gravatt 
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and R. P. Marshall. Dept. Circ. 370, U.S. Dept. Agrie. Pp. ii,gi X 6^ 
(Washington : Government Printing Office, 1926.) Price 10 cen^. 

Maple Wilt. By G. F. Gravatt. Dept. Circ. 382, U.S Dept. Agrie. 
Pp; 9 i X 6. (Washington : Government Fttnting Office, 1926.) 
Price 5 cents; 

The Phomopsis Disease of G^nifers {Phomopsis Pseudotsuga, 
Wilson). Leaflet No. 14, Forestry Commission. (London: Forestry 
Commission, 1926.) Gratis. 

Preliminary Investigation into the Cause and Cure of the Spike 
Disease in Sandal {Sanialum album) in the North Salem District, 
Madras. By W, C. Hart and S. Rengaswamy. Ind. For. (1926, 
62, 373-390). 

Trametes Pini on Deodar in the Baspa Valley, Bushahy State, 
Punjab. By Parma Nand Suri. Ind. For. (1926, 62. 327-330). 

Timbers 

Report on the Equipment Necessary for A. — Experimental 
Research on the Properties of Malayan Timbers. B. — Economic 
Exploitation of a Malayan F orest Reserve. By H. T. M. Kent. Federal 
Council Paper No. 30, 1925, F.M.S. Pp. 123, 13 x 8J. (Kuala 
Lumpur : Government Printing Office, 1926.) 

List of Trade Names for Indian Timbers. Ind. For. (1926, 62, 
331-340). 

The Naming of Woods. By E. H. F. Swain. Queensland Agrie. 
Joum. (1926, 16 , 433-441). [Includes full list of botanical and com- 
mon names of Queensland woods.] 

Les bois coloniaux d*Afrique dans Tfadustrie (cont.). By J. Meniaud 
and F. Bretonnet. Bull. Ag. Gin. des Col. (1926, 19, 335-348; 
503-518 ; 667-681 ; to be continued). 

Mechanicsil Properties of Dutch East Indian Timbers. By L. 
G. den Berger, Korte Med. No. 12, Proefsta. voor het Boschwezen, Ned. 
E. Ind. 63, + 6J. (Weltevreden : Landsdnikkerij, 1926.) 

Houtsoorten der Cultuurgebicden van Java en van Sumatra's 
Oostkust. By L. G. den Berger. Med. No. 13, Proefsta. voor het 
Boschwezen. Ned. E. Ind. Pp. 186 + atlas of 31 plates, 11 X 7J. 
(Wagingen : H. Veenman en Zonen, 1926.) Also issued as Med. van het 
Proefsta. voor Thee, No. XCVII. (Batavia: C. Kolff & Co., 1926.) 

De Houtsoorten van Suriname. By J. Ph. Pfeiffer. Deel I. 
Med. No. XXII, Afdeel. Handelsmuseum No. 6, Kon. Ver. Kol. Inst., 
Amsterdam. Pp. 505 + atlas of 24 plates, 9 x 6J. (Amsterdam: 
Druk de Busay, 1926.) Price fl.io. 

Notes on the Principal Indigenous Timbers of the Natural Order 
Saxifragaceae. By M. B. Welch. Reprinted from Joum. and Proc., 
Roy. Soc. of N.S.W., Vol. LIX. 

The Identification of the Principal Ironbarks and Allied Woods. 
By M. B. Welch. Reprinted from Joum. and Proc., Roy. Soc. of N.S. IF., 
Vol. LIX. 

Productie van Djatihout in Britisch-IndiS, Siam en Nederlandsch 
Indi6. By A. J. Warta. Tectona (1926, 19, 493-507; summary in 
English, pp. 507-508). 

East African Pencil Cedar. By H. M. Gardner. Emp. For, Joum. 
(1926, 6, 39-53)- 

Hardwood Problems in Burma. By W. A. Robertson. Emp 
For. Joum. (1926, 6, 73-77)- 

Kiln Seasoning of Indian Timbers. By S. Fitzgerald and S. N 
Kapur. Project No. VII, Econ. Br., For. Res. Inst., Dehra Dun, 
India. Pp. 30, 9|^ X 7. (Calcutta: Government t>f India Central 
Publication Branch, 1926). Price Rs.!, A8.4, or 25. 
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Preliminary Notes on the Seasoning of Local [Trinidad] Timber. 
By R. C. Marshall. Proc, Agric» Soc„ Trinidcul (1926, 26 , 197-212). 

The Movement of Moisture with Reference to Timber Seasoning. 
By S. T. C. Stillwell. Tech, Paper No, i, For. Prod. Res., Dept. Sci. 
and Indust. Res. Pp. 29, 9J x 7^. (London : H.M. Stationery 
Office* 1926.) Price is. 6 d. 

Tanning Materials 

Une Anacardiacde tannifdre nouvelle du Congo beige, Le Gonyo 
(Antrocaryon Nannani, de Wild.) By J. Pieraerts. Agron. Coh 
(1926, 14 . No. loo, pp. 162-170). 

The Tannins of the Black Cypress Pine (Callitris calcarata, R. Br.) 
and their Distribution in the Bark. By F. A. Coombs, W. McGlynn 
and M. B. Welch. Reprinted from Joum. and Proc., Roy. Soc, of 
N.S.W., Vol. LIX. 

Les Paldtuviers dTndochine, Int6r6t de leur exploitation, valeur 
technologique, comparaison avec des pal^tuviers d’autres origines. 
By R. Heim de Balsac, A. Deforge, J. Maheu and A. Parveaud. Bull. 
Ag. Gin. des Col. (1926. 19 . 714-738). 
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The Dominions and Colonial Offices. By Sir 
George V. Fiddes, G.C.M.G., K.C.B. Pp. 288, 7^ X sJ. 
(London : G. P. Putnam’s Sons, Ltd., 1926.) Price 75. 6d. 

This is the fourth work to appear in a special series of 
books which the publishers arc issuing on the Government 
Departments of Great Britain. The author briefly de- 
scribes the development and present working of the Colonial 
Office, with suitable references to the recently formed 
Dominions Office, but a large part of the book is devoted 
to an account of the administrative history and present 
modes of government of the principal Colonies and Depen- 
dencies. Much is also said on the Dominions, and on 
.certain financial, racial and other problems of special 
importance in various parts of the Empire. 

Sir George Fiddes has compiled a useful and readable 
s umma ry of information not usually accessible in such a 
handy form. From his long experience at the Colonial 
Office he is specially qualified to deal with his subject, 
and the book can be recommended both to present and 
prospective colonial officials and to all students of colonial 
history and administration. 

Handbook to British Malaya, 1926. Compiled by 
Capt. R. L. German, Malayan Civil Service. Pp. 183, 
8i X 6J. (London : Malay States Information Agency.) 
Price 25 . 6d. post free. 

This official handbook is a well-printed and attractively 
illustrated publication, dealing in a practical manner with 
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the Straits Settlements and the Federated and Unfederated 
Malay States. The information, which is excellently 
arranged, covers a wide field, and will prove of value 
not only to readers with commercial and industrial in- 
terests in Malaya, and to tourists, but also to those con- 
cerned with the region as students of colonial economics 
or administration. 

A number of errors in the botanical names quoted on 
pages 93-97 might suitably be corrected in the next 
edition of the Handbook. 

Economic Geography of South America. By R. H. 
Whitbeck, Professor of Geography, University of Wis- 
consin. Pp. vii 4 - 430, g\ X 61 . (London : McGraw- 
Hill Publishing Co., Ltd., 1926.) Price 17s. 6 d. 

In this attractive volume Professor Whitbeck has 
furnished an interestingly written and most instructive 
survey of South America. Physical geography, topo- 
graphy, social and economic conditions, agriculture, min- 
ing, manufactures and commerce, are all admirably dealt 
with. Each of the constituent countries is separately 
described, and much light is thrown on the conditions and 
circumstances which have tended, and are still tending, 
to differentiate communities which are to no small extent 
of similar origin. Numerous photographs, maps and 
diagrams, and several useful bibliographies, are included in 
the work, which can be confidently recommended to students 
of economic geography and to other readers desiring 
practical information on the countries of South America. 

Statistical Atlas of the Bombay Presidency. 
Third Edition. Prepared and revised by the Director of 
Agriculture. 17 X 14. With 194 pp. of text and numer- 
ous maps and charts. (Bombay : Government Central 
Press, 1925.) Price Rs.30 or £2 6 s. $d. 

In order to provide a useful guide, especially in times 
of famine, to officers detailed for duty in regions with 
which they are not already acquainted, an illustrated 
statistical account of the conditions of each district in- 
cluded in the Presidency was first prepared in 1888. 
The present edition should have appeared in 1916, but 
owing to the abnormal conditions prevailing then and 
subsequently, revision could not be undertaken until 1923. 
The delay, however, has provided the opportunity to 
compare conditions existing in a post-war normal year 
(1922-23) with those prevailing in a year (1918-19) when 
one of the most serious and widespread famines of recent 
times occurred. 
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The atlas is remarkable for the wealth of information 
which it contains relating to the geographical, economic 
and social conditions of the Presidency, while a novel 
feature of the third edition is the attempt to illustrate by 
subsidiary maps and diagrams conditions as to the princi- 
pal crops, amount and kind of irrigation, changes in 
number of cattle, and the severity of recent famine years 
in each district. 

Short historical accounts of famines, locust and rat 
plagues, and floods are also included. The tabular matter 
is well arranged and informative. 

Co-operation and Competition in the Marketing 
OF Maize in South Africa. By Herbert Frankel, M.A. 
Pp. xi -f- 144, X si. (London : P. S. King & Son, 
Ltd., 1926.) Price 8s, 6 d. 

This essay is based upon a thesis approved for the 
degree of Master of Arts in Economics in the University 
of the Witwatersrand, Johannesburg. The writer’s in- 
vestigations into the subject involved the assembling of 
a considerable amount of data relating to the working 
of the co-operative societies in South Africa since they 
were started in the years of agricultural depression follow- 
ing the Boer War. The result has been to convince him 
that the action of the Gover»iment in fostering co-opera- 
tive marketing and affording assistance to the societies 
has not genuinely benefited the maize growers, and that 
whatever may be the advantages of this system as applied 
to perishable commodities such as fruit, vegetables and 
dairy produce, prosperity in the maize trade is more likely 
to be achieved by well organised competition. 

He sees in the newly established elevator system a 
prospective solution to many of the difficulties that have 
beset the South African maize trade during its infancy, 
and he advocates the formation of a grain exchange with 
a view to facilitating the carrying out of contracts, the 
establishment of an organised futures market, and the 
protection of merchants from the inconveniences due to 
price fluctuations and other disturbing elements. 

The Clove of Commerce (Zanzibar and Pemba), 
Including Cost and Charges Calculator. By W. 
Grazebrook. Pp. 81, X dj. (London : The Commer- 
cial Calculating Co., Ltd. ; East Africa : Grazebrook, 
Bartlett & Co., P.O. Box 26, Tippu Tib House, Zanzibar, 
1925.) Price 15s. 

This handbook is designed for the assistance of various 
classes of persons concerned in the clove trade, and can 

19 * 
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be recommended as a concise and practical guide to the 
commercial side of the industry. It gives an account of 
the methods and conditions of marketing in Zanzibar and 
Pemba and in the chief importing countries, and includes 
a number of statistical tables and “ ready-reckoners ” 
which should be of considerable utility. 


De NoTEMUSKAATCULTUUR in NEDERLANDSCH-iNDifi, 
SEDERT DE OPHEFFING VAN HET MoNOPOLIE. By A. H. 

W. M. Hermans. Pp. xii -f iii, 9J x 6. 

This work is a reprint of a thesis presented by the 
author for his degree at the University of Amsterdam. 
In the early days of Dutch occupation in the East Indies 
an attempt was made to limit the production of nutmegs 
to certain islands. This embargo was removed in 1864. 
The present volume deals very comprehensively with the 
subsequent history, development, and present position of 
the nutmeg industry in the Dutch East Indies. A large 
section of the book is also devoted to the constituents of 
the nutmeg, including the author’s own researches oA the 
characters and composition of the essential oils of nut- 
meg and mace obtained from fruits grown in the different 
islands. 


Chaulmoogra et Autres Graines Utilisables 
CONTRE LA LfepRE. By Em. Perrot. Minist&re du Com- 
merce et de I’Industrie. Travaux de I’Office National des 
Mati^res premieres v^g^tales. Notice No. 24, April 1926. 
^P* S9> 9i X 6. (Lons-le-Saunier : Imprimerie L. Declume, 
1926.) Price 15 francs. 

Les Huiles de Chaulmoogra. Leurs Origines, 
LEURS CaRACT^RES ET LEUR MODE D’ACTION. By Dr. 
Ren^ Lucien Jumelle. Pp. 87, 10 X 6^. (Orleans : Im- 
primerie Henri Tessier, 1926.) 

The first of these monographs gives a brief survey of 
the botanical history and describes in detail the most 
important of the trees bearing seeds containing oils which 
are beneficial in the treatment of leprosy and tuberculosis. 
Among those mentioned are Taraktogenos Kureii (yield- 
ing chaulmoogra oil), Hydnocarpus anthelminthicus and 
other Hydnocarpus species, Asteriastignta macrocarpa, 
Carpotroche brasilimsis and Oncoba echinata. The author 
gives a rfeum^ of the attempts that have been made to 
cultivate trees of this group, the chief trials having been 
made in Hawaii Islands with T. Kureii, H. castanea and 
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H. anthelminthicus with promising results. Other chapters 
are devoted to the toxicity of the Flacourtiacece, to which 
Natural Order these trees belong ; the extraction and 
chemical composition of the oils from the different seeds ; 
the preparation of ethyl esters from the fatty acids present 
in the oils and the use of these oils and esters in the treat- 
ment of leprosy and tuberculosis. The book is illustrated 
with a number of plates and text figures. 

The other monograph by Jumelle treats of the subject 
of chaulmoog^a oils from the medical point of view. The 
first two chapters deal with the chemical composition of 
chaulmoogra and allied oils. The remaining two describe 
the methods employed in administering these drugs and 
the action they have upon the system. Formerly the 
oils were taken per os either in the form of oil, fatty acids, 
or salts or esters of the fatty acids. This method of ad- 
ministration has now been largely abandoned on account 
of the gastric trouble that followed and the slowness of 
the action of the drug when introduced by the mouth. 
It is now considered preferable to inject the esters of the 
fatty acids either intravenously or intramuscularly. The 
author states that experience appears to show that hydno- 
carpic acid and its compounds are more active than chaul- 
moogric acid and its coriesponding compounds. A good 
bibliography is given at the end of the book. 


The Chemistry of Rubber Manufacture. Based 
on the Fifth Edition of The Chemistry of India Rubber, by 
Carl Otto Weber. By Lothar E. Weber, Ph.D. Pp. 
xii + 372, 9x6. (London : Charles Griffin & Co., Ltd., 
1926.) Price 2 IS. 

For many years Carl Otto Weber's book on The Chem- 
istry of India Rubber was the standard text-book of rubber 
technologists. The author of the present volume is 
Weber’s son, a well-known rubber expert. He proposed to 
revise his father’s work, but found that so many changes 
had occurred in the industry during the last twenty years 
that mere revision was not sufficient, but that the whole 
of the matter would have to be re-written. The present 
volume, therefore, is essentially a new work, although the 
broad outline of the earlier book has been retained. It 
deals with the preparation and properties of raw rubber, 
vulcanisation, compounding, reclaiming, synthesis of 
rubber, and the physical and chemical examination of 
vulcanised rubber. 

The book will doubtless be of great service to rubber 
chemists and manufacturers. 
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The Forests of India. By E. P. Stabbing, M.A. 
Vol. III. Pp. xviii + 70s, 8| X si- (London : John 
Lane, The Bodley Head Ltd., 1926.) Price 42s. 

The two earlier volumes of this work have already 
been noticed in this Bulletin (1922, 80 , 419 and 1923, 81 , 
658) and a further description of its scope and character 
is unnecessary. It need only be said that this final 
section of Professor Stebbing’s comprehensive treatise is 
in every respect as worthy of perusal and careful study as 
its predecessors, and will be of great practical interest to 
forest officers throughout the British Empire. 

As regards India in particular, Professor Stebbing points 
out (p. 680) that even now “ the Forest Officer is only 
at the commencement of a gigantic task ” ; but there is 
no doubt that, in that task, present and future officers will 
be able to derive most valuable assistance from the three 
volumes now completed. 

Les ForIits Congolaises et leurs Principales 
Essences Economiques. By £. de Wildeman. Pp. 214, 
10 X 6J, with Map. (Brussels : Goemaere, Imprimeur du 
Roi, 1926.) 

In writing this volume Dr. de Wildeman has added 
another item to his long list of contributions to a know- 
ledge of the botanical resources of the Belgian Congo. 
With the increasing attention that is being given to the 
utilisation of the timbers of tropical Africa, not only in 
commerce, but in the countries of origin in place of im- 
ported timbers, it is opportune that information should 
be furnished regarding the timber resources of the Belgian 
Congo. The author has divided his work into two main 
sections, the first dealing with the general circumstances 
of the forests of tropical Africa and the conditions govern- 
ing their commercial exploitation, the second section 
being specifically concerned with the timber resources of 
the Congo. In the former part he refers to the view 
held in certain quarters that western tropical Africa 
must be regarded as the source of timber supplies to meet 
the increasing needs of western Europe, and draws atten- 
tion to the need of proper conservation of the forests if 
they are not to be exhausted. He refers to measures 
taken towards this end in different countries, and in this 
connection quotes (no doubt with approval) the “ Bye- 
Laws for Conserving Forests in the Gold Coast Colony ” 
(1924), to which he refers as “ une legislation forestiire tr^s 
draconienne.” This section also contains the list of the 
principal West African woods actually imported into 
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France which was prepared for the Timber Congress held 
at Grenoble in 1925. This list includes upwards of twenty 
botanical species. 

In the second part attention is drawn to the out- 
standing importance from the commercial point of view of 
two forest regions of the Congo, viz. the district of 
Mayumbe and the equatorial forest region. The author 
quotes some sixty-eight genera yielding useful timbers as 
occurring in Mayumbe, the Leguminosae being especially 
well represented. The corresponding list for the equa- 
torial region, though apparently not so numerous, shows 
a marked botanical relationship to the former and re- 
sembles it in the abundance of Leguminosae. This section 
contains a questionnaire compiled by the author and sug- 
gested by him as affording a scheme for the collection on 
a uniform plan of data regarding the constituents of a 
forest ; the scheme provides for botanical particulars of 
each tree and information regarding the timber and its 
uses. The book concludes with a list of the trees in the 
Congo furnishing useful timbers, with descriptions of the 
woods. An excellent map is provided. 


Oxford Forestry Memoirs, No. 4, 1926. Measure- 
ment OF THE Cubical ConteiIts of Forest Crops. By 
M. D. Chaturvedi, B.Sc. Oxon. Pp. xv -f- 142, lof X 
7^. (London : Humphrey Milford, Oxford University 
Press, 1926.) Price; paper, los. ; cloth, 12s. 6 d, 

The author describes this work as “ a critical investiga- 
tion into the methods of measuring sample plots with special 
reference to the liability to error.” The book consists of 
two portions. Part I, under a sub-title of " General Re- 
marks,” deals with the determination of the volume of 
single trees, the theory of the sample tree, the determina- 
tion of the mean basal area and the mean height of a stand, 
the number of sample trees, the calculation of the volume 
of a sample tree, and concludes with a brief table giving 
a description of the test plots used in the course of this 
work. 

Part II is concerned with the ” Measurement of the 
Cubical Contents of Woods ” and investigates the various 
sample tree methods, which comprise the arithmetical 
mean sample tree method and eight ^roup methods ; the 
abstract sample tree methods, consisting of statistical and 
graphical methods ; and finally a number of miscellaneous 
methods. In conclusion, the question is discussed as to 
which method it is best to adopt for a given case. 

A full bibliography is appended. 
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The Kiln Drying of Lumber. By Arthur Koehler, 
B.S., and Rolf Thelen, B.S. Pp. x + 293, 9J x 6. 
(London : McGraw-Hill Publishing Co., Ltd., 1926.) 
Price 155. 

The importance of kiln-drying lumber scientifically 
has been more fully realised in recent years and a good 
text-book on the subject will be welcomed by those manu- 
facturers of wood products who desire to increase the 
efficiency of their kiln-drying plant or to expand their 
kiln capacity. This book, which contains much valuable 
information given in a simple and practical manner, 
commences with a general discussion on kiln-drying, and 
this is followed by several chapters dealing with the 
structure of wood in relation to its diying, the “ sap ” 
or moisture content of wood, its shrinkage and collapse. 
Later chapters are concerned with types of dry kilns ; the 
heat in a dry kiln ; humidity and evaporation ; circulation 
and piling of lumber in a kiln ; kiln selection, layout and 
construction ; the operation of a dry kiln and miscel- 
laneous considerations involved in kiln-drying timber. 

Throughout the work, the importance of correctly 
controlling the temperature, hi^midity and circulation in 
the kiln is emphasised, as success in drying lumber is 
dependent on it. 

A Manual of the Flowering Plants and Ferns 
OF THE Transvaal with Swaziland, South Africa. By 
Joseph Burtt Davy. Part I. Pteridophyta to Bomba- 
(iaceae. Pp. 271, x si. (London: Longmans, Green 
& Co., Ltd., 1926.) Price 155. 

The provision of an accurate and convenient " flora ” 
is the surest means of promoting the study of the native 
plants of a country and usually leads to an increase of 
knowledge proportional to the possibilities of the case and 
the excellence of the handbook. Botanists and other 
plant lovers in the Transvaal and Swaziland (and coun- 
tries adjacent) are to be envied in their present position. 
Living in a region rich in native plants, but still incom- 
pletely explored botanically, they will now be in posses- 
sion of a guide which will enable them to identify the 
great majority of their collections and stimulate them to 
carry on investigation which offers no small prospect of 
adding tangibly to the knowledge of the flora of their 
countries. 

The reputation and experience of the author ensure 
the highest degree of accuracy of the text that can be 
expected in the first issue of a new flora, and this notice 
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is therefore confined to an appreciation of the conveni- 
ence of the Manual to the working botanist. The author 
stat^ that in dealing with some 4,500 species practical 
considerations of cost have necessitated the adoption of 
a compromise between a fully descriptive flora and a mere 
catalogue of plant names. The compromise is on the 
general lines of Prain’s Bengal Plants and other floras of 
similar arrangement, and consists of dichotomous keys to 
the families, genera and species, followed by an account 
of the geographical range of each species, the quotation 
by number of all specimens critically examined by the 
author, and notes of economic interest. The basis of the 
Manual is the Check List of Transvaal Plants published by 
the author and Mrs. Leendertz Pott in 191 1 . The arrange- 
ment of the families is of particular interest, since the 
Manual is the first local flora in which use is made of the 
new classification put forward by Hutchinson in the pro- 
jected revision of Bentham and Hooker’s Genera Plantarum, 
to the manuscript of which Dr. Burtt Davy had access 
before the appearance of the syllabus of the new scheme 
issued recently as Families of Flowering Plants. 

The opening pages of this first part of the Manual 
include an analytical key. to the groups and famili^ (ex- 
cluding monocotyledons), a synopsis and tabular view of 
families included in the volume, diagnoses (in Latin) of 
some 130 new species and varieties, a glossary of terms 
and hints on plant-collecting. The volume deals with the 
Pteridophyta, Gymnosperms and the dicotyledonous 
families from Anonaceae to Bombacaceae (in the Hutchinson 
sequence) : in all some eight orders and families are con- 
cerned. The text is accompanied by frequent excellent 
illustrations by Mr. W. E. Trevithick, assistant artist to 
the Kew Herbarium, and Mrs. Burtt Davy ; and there are 
sketch maps showing the botanical regions of Africa and 
the five botanical provinces of the Transvaal recognised 
by the author. 

Examination of the text has led to very favourable 
impressions. The keys appear to be workmanlike and 
convincing, while in the accounts of the distribution of 
the species the author has frequently compressed a large 
amount of valuable and interesting information. Practical 
features in the format of the work which mean so much 
to the use of a hand flora have been carefully studied. 
The size of page is convenient, the paper thin and the 
printing excellent. A skilful and apparently faultless use 
of stops and abbreviations has rendered possible the record 
of a mass of information of the kind desired by the field 
botanist. There can be no doubt that Dr. Burtt Davy’s 
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book will prove a landmark in the history of South African 
field botany. 

Colloid Chemistry ; Theoretical and Applied. 
By selected international contributors. Collected and 
edited by Jerome Alexander. Volume I. Theory and 
Methods. Pp. 974, 9J x 6^. (New York : The Chemical 
Catalog Company, Inc., 1926.) Price $14.50. 

The book consists of sixty papers written by experts 
of international reputation on subjects to which they have 
made important contributions from time to time. Some 
of the different papers present diverse and conflicting 
views, but the Editor expresses the opinion that although 
this method of presenting the subject may be less satis- 
f3dng than the method of dogmatic statement commonly 
used in text-books, it will lead the reader nearer to the 
truth and tend towards a further extension of knowledge. 
The contributions cover a very wide field, deal with 
colloidal theory in all its phases, and discuss the methods 
of applying it in various physical and chemical operations. 

Although the work is a collection of papers each com- 
plete in itself, there is nevertheless a distinct continuity 
in the arrangement, which enables the reader to gain a 
knowledge of the whole sphere of colloidal chemistry in 
a systematic manner. 

Volumes II and III of the work, which are to deal with 
colloidal chemistry in its relation to (a) biology and 
medicine and (6) technology, will be awaited with much 
interest. 

Dizionario di Merceologia e di Chimica Applicata. 
By Prof. Dr. G. Vittorio Villavecchia in collaboration with 
Professors Dr. G. Fabris, Dr. G. Rossi, Dr. A. Bianchi 
and Dr. R. Belasio. 4th Edition. Volume IV, Senapa- 
Zucchero, ed Indice Generale Alfabetico. Pp. 597, 8vo, 
10 X 7. (Milan : Ulrico Hoepli, 1926.) Price L.50. 

Attention was drawn to this valuable work of reference 
in this Bulletin (1923, 81 , 561) on the appearance of the 
first volume of the new (fourth) edition. 

The revised encyclopaedia has now been completed 
with the issue of Vol. IV and a full index to the whole 
work. 
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Cotton and its Production. By W. H. Johnson. 
Pp. XXV + 536, 9X6. (London : Macmillan & Co., 
Ltd., 1926.) Price 30s. net. 

Citrus Diseases and Their Control. By Howard 
S. Fawcett, with Sections on Oriental Citrus Diseases by 
H. Atherton Lee. Pp. xii + 582, 9^ X 6J. (London : 
McGraw-Hill Publishing Co., Ltd., 1926.) Price 255. 

Synthetic Rubber. By S. P. Schotz, D.Sc. Tech. 
(Zurich), B.Sc. (Honours, London), A.R.T.C. (Glasgow), 
F.I.C. Pp. 144, 10 X (London : Ernest Benn, Ltd., 
1926.) Price 2 IS. 

Gum Arabic with Special Reference to Its Pro- 
duction IN THE Sudan. By H. O. Blunt, M.A. Pp. 
45, II X 7J. (Oxford: University Press; London: 
Humphrey Milford, 1926.) Price los. 6rf. 

Plant Nutrition and Crop Production. By E. J. 
Russell. Pp. ix-fii5, 9x6. (Berkeley, California: 
University of California Press ; London : Cambridge 
University Press, ’926.) •Price 12s. 6(/. 

Chemistry of the Proteins and its Economic 
Applications. By Dorothy Jordan Lloyd, M.A. (Cantab.), 
D.Sc. (Lond.), F.I.C. ?p. xii -f- 279, 8 X sj. (London : 
J. & A. Churchill, 1926). Price los. td. net. 

The Leather Trades' Year Book, 1926. Edited 
by Dr. J. Gordon Parker on behalf of the Joint Standing 
Committee of the United Tanners' Federation and the 
Federation of Curriers, Light Leather Tanners and 
Dressers, Inc. Pp. 122 + xlvi, 9x6. 

Java and Sumatra. By William H. Ukers, M.A. 
Pp. 61, 10 X 7. (New York: The Tea & Coffee Trade 
Journal Co., 1926.) Price 25 cents. [A fully illustrated 
account of the tea industry of Java and Sumatra, with 
notes on methods of tea cultivation and manufacture.] 

Settling in South Africa. By Admiral Sir William 
H. Henderson, K.B.E. Pp. 36, 9 i X 6^. (London : 
Chas. Knight & Co. Ltd., 227-239 Tooley Street, S.E.i, 
1926.) Pnce 6rf. post paid. [A useful pamphlet, con- 
taining the author's experiences on various farms visited 
during a tour in South Africa, particularly in the Sundays 
River Valley. Detailed estimates, supplied by settlers, 
are given of cost, capital required and profits on farms 
devoted to live-stock and citrus growii^f.] 
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The Trade, Industries, Products, Etc., of South 
Africa and Adjacent Territories. A Business and 
General Handbook. Compiled from Official Sources 
by C. W. Francis Harrison, F.S.S., F.R.G.S. Pp. sso, 
9 i X 7 ^. (Pietermaritzburg : The Natal Witness, Ltd., 
1926.) Price 215 . 

The Cotton-growing Countries Present and 
Potential. Production, Trade, Consumption. Pp. xxxvi 
+ 317, 9J X 6f. (Rome: International Institute of 
Apiculture ; London : P. S. King & Son, Ltd., 1926.) 
Price 125. 6 d. 
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PART B— MINERAL RESOURCES 

REPORTS OF RECENT INVESTIQATIONS AT THE 
IMPERIAL INSTITUTE 

Selected from the Reports made to the Dominion, Colonial 
and Indian Governments 


BRICK, TILE AND POTTERY CLAYS FROM 
NIGERIA 

In previous issues of this Bulletin details have been 
given concerning technical trials carried out at the Im- 
perial Institute with clays for making bricks, tiles and 
drainpipes from many pai'ts of the Empire, including 
Kenya (1921, 10, 303) ; Uganda (1921, 10, 297) ; Nigeria 
(1922, 80, 302) ; Mauritius (1923, 81, 587) ; and Nyasaland 
(1925, 88, 281). 

The present report deals with technical trials carried 
out in the ceramic laboratory of the Imperial Institute 
on four clays from Nigeria. 

These clays were sent in 1925 to the Imperial In- 
stitute by the Geological Survey of Nigeria in order that 
their suitability for the manufacture of bricks, roofing 
tiles, pottery and refractory ware might be fully in- 
vestigated by means of technical trials and chemical 
analyses, as preliminary tests, on smaller samples from 
the same locality, had given promising results, details of 
which are given in Bulletin No. 8, referred to below. 

The geological features of the locality from which 
the clays were obtained have been described by R. C. 
Wilson and A. D. N. Bain in The Geology of the Eastern 
Railway (Geological Survey of Nigeria, Bull. 8, 1925, 
pp. 79-88). 

The group of beds from which these samples were 
taken cTop out near Umu Ahia, a station on the Eastern 
Railway line, about 70 miles from Port Harcourt. They 

529 
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consist of alternating beds of lignite (see this Bulletin, 
1925, 28 , 202;, and greyish-white, gritty and mottled 
clays. The beds of the latter vary in thickness up to 
about 26 ft. 

Description of Samples 

The four samples of clay received were as follows : 

Dark Clay from Obanenu River. — ^This consisted of 
a dark-coloured clay containing a large amount of car- 
bonaceous matter. 

White Clay from Obanenu River. — ^This consisted of 
a pinkish white clay. 

Grey Clay from Obanenu River. — ^The sample consisted 
of a light-greyish clay much resembling the white clay 
in physical properties, but containing occasional particles 
of ferruginous matter. 

Clay from Oyivo River. — ^This consisted of a grey clay 
mottled with pink. 

All four clays became plastic when mixed with water. 

Results of Examination 

The four samples of clay, which were all in a very 
moist condition when received, were first broken into small 
pieces and air-dried for about four weeks. 

The air-dried clays were next roughly ground so as 
to pass a sieve having 20 meshes per linear inch, in order 
to obtain average samples for use in the technical trials 
described below. 

Bricks and Tiles 

Although each of the four clays formed a plastic mass 
with water, only in the case of the dark-coloured clay 
from Obanenu River was a tendency to stickiness shown. 
All the clays worked well without any preliminary 
weathering. 

Dark Clay. — ^Test pieces moulded from this clay 
cracked and warped very badly when fired at about 
1,100® C. and further trials showed that the manufacture 
of bricks or tiles from the raw clay would not be com- 
mercially successful. With a view to overcoming the 
above defects, further trials were made, using a mixture 
of 80 per cent, of the raw clay with 20 per cent, of “ grog " 
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(ground burnt clay). Bricks made from this mixture 
and carefully fired at 1,100® C. showed less cracking, but 
considerable warpage had still taken place. The linear 
shrinkage was still very high, amounting to 17*5 per 
cent. 

It is evident, therefore, that this clay is not adapted 
for the manufacture of bricks or tiles, whether used alone 
or mixed with “ grog.” Some improvement might pos- 
sibly be effected by preheating the clay before moulding, 
but this would not appear to be worth while in view of 
the occurrence in the locality of other clays well suited 
to brickmaking (see below). 

White and Grey Clays from River Obanenu and the 
Mottled Clay from River Oyivo. — Preliminary trials having 
given promising results, a number of bricks and tiles 
were moulded from each of these clays in a hand-power 
screw-press by the stiff-plastic process. During the 
operation of moulding it was observed that a slight ten- 
dency to stick to the moulds was shown by the white 
and River Oyivo clays, but this was overcome by suitable 
lubrication of the moulds and die. With this exception 
the behaviour of all these clays during moulding was very 
satisfactory. 

As the result of experimental burnings it was found 
that the most satisfactory temperature for burning the 
bricks was about 1,100® C. This temperature is some- 
what above that usually employed for firing building bricks, 
but it should not give rise to serious difficulties if efficient 
kilns are used. The bricks and tiles, after being air-dried 
and then burnt in a gas-fired kiln at this temperature, 
were next submitted to physical tests, the results of which 
are shown in the table on the next page. 

The above results show that the three clays are suitable 
for the manufacture of building bricks and ordinary 
roofing tiles. 

It will be noticed that the bricks and tiles produced 
were whitish in appearance ; and should this feature be 
considered objectionable, it could be modified by coating 
the articles with a coloured wash before firing. 

The transverse breaking strength of the tiles produced 
is somewhat below the average for the best quality ^roofing 
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— 

White Clay from 

R. Obao^u. 

Grey Clay from 

R. Obanenu. 

Clay from 

R. Oyivo. 

Water of formation 
Maximum firing tern- 

26*0 per cent. 

i 

24*5 per cent. 

22*7 per cent. 

perature . 

Duration of firing at 
maximum tempera- 

1,100® C. 

I 

i.ioo® C. 

I.IOO® C. 

ture 

6 hours 

6 hours 

6 hours 

Shrinkage on drying . 

4*5 per cent. 

3*8 per cent. 

3-3 per cent. 

Shrinkage on firing 

6*9 per cent. 

5*5 per cent. 

3*5 jper cent. 

Total shrinkage . 
Transverse breaking 

11*4 per cent. 

9*3 per cent. 

6-8 per cent. 

stress (unfired) * 

Transverse breaking 

209 lb. per 
sq. in. 

210 lb. per 
sq. in. 

18 1 lb. per 
sq. in. 

stress (fired) ■ . 

Porosity (volume of 
pores expressed as 
percentage volume 

1.332 lb. per 
sq. in. 

1.529 lb. per 
sq. in. 

1.426 lb. per 
sq. in. 

of the whole piece) • 

26*0 per cent. 

30*5 per cent. 

3179 per cent. 

Water absorption 
Warpage on firing (de- 

13*9 per cent. 

1 6*2 per cent. 

17*33 per cent. 

flection of 6^ tile) 
Cracking strength 

0*03 in. 

nil 

nil 

(fired) 1 . 

Crushing strength 

5.517 lb. per 
sq. in. 

5.607 lb. per 
sq. in. 

4.536 lb. per 
sq. in. 

(fired) 1 . 

Apparent specific 

9.895 lb. per 
sq. in. ' 

8,033 lb* per 
sq. in. 

7>953 lb. per 
sq. in. 

gravity (fired) . 
Weight per cubic foot 

1*82 

183 

1*86 

(fired) 

1 14 lb. 

114 lb. 

1 16 lb. 

Colour (fired) 

Creamy-white 

Creamy-white 

Pinkish-white 

Ring • . . . 

Softening point of 

Good 

Good 

Good 

• clay (cone test) 

Above 1. 610® C. 

Above 1. 610® C. 

Above i,6io® C. 


^ Bricks crushed face downwards, the results being the mean of 6 tests in 
each case, 

* Mean of lo tests in each case. 


tiles of the same type, but would doubtless prove sufficient 
for all local needs. 

The strength of the bricks compares well with that 
of standard-type building bricks, such as " Flettons,” 
which have a crushing strength of about 4,000 lb. per 
square inch. 

In each case the figures for porosity and water absorp- 
tion are about normal for this class of brick ; and although 
the total shrinkage in the case of the bricks made from 
the white clay was somewhat above normal, no serious 
warpage occurred on firing the ware. 

The fact that these three clays can be used in the raw 
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state, and are easily moulded to give good quality bricks 
without the use of expensive grinding machinery, appears 
to be one of considerable importance. 


Refractory Ware 

From the results obtained in the above brickmaking 
trials, it appeared very unlikely that the dark clay could 
be readily adapted for use in the manufacture of refractory 
bricks. Chemical analyses were therefore made only on 
the white, grey and Oyivo River clays, and the results 
obtained were as follows : 


- 

White Clay 
from 

R. Obanenu. 

Grey Clay 
from 

R. Obanenu. 

Clay from 

R. Oyivo. 





per cent. 

percent. 

pereetU. 

Alumina 

A1.0. 



26-54 

22*29 

20*29 

Ferric oxide 

Fe, 0 , 



1-38 

1*63 

I*l 6 

Titanium dioxide TiO, 



1*21 

1-36 

>•43 

Silica 

SlOa 



59-30 

64-34 

67-98 

Lime 

CaO 



0*11 

o*o 8 

0*06 

Magnesia 

MgO 



0-32 

0*20 

0*32 

Potash 

KaO 



0*40 

0*12 

0*10 

Soda 

NaaO 



0 ‘o 8 

0*06 

o*i 6 

Loss on ignition 




1074 

9-63 

8*41 


The above analyses, calculated on a loss-free basis, 
are shown below in comparison with those of three Stour- 
bridge fire-clays, calculated in a similar manner : 


- 

White 
Clay 
from R, 
Obanenu. 

Stour- 

bridge 

fire>clay. 

Grey 
Clay 
from R. 
Obanenu. 

Stour- 

bridge 

fire-clay. 

Clay 

from 

R. Oyivo. 

Stour- 

bridge 

fire-clay 



per cent. 

per cent. 

per cent. 

percent. 

percent. 

percent. 

Alumina 

A 1 , 0 ,- 

29*70 

28*02 

24*74 

23*41 

22*17 

21*70 

Ferric oxide 

Fe.O.. 

1-54 

1*83 

1*81 

1*96 

1*27 

1*39 

Titanium dioxide TiO. . 

1-35 

1*41 

1*51 

I *06 

1*56 

1-43 

Silica 

SiOa . 

66*38 

66*64 

71*42 

71-93 

74*29 

73-58 

Lime 

CaO . 

0*12 

0*38 

0*09 

0*51 

0*06 

0-34 

Magnesia 

MgO . 

0’35 

055 

0*22 

0*28 

0*35 

0*29 

Potash 

KaO . 

0*44 

II 3 

0*13 

0*74 

0*10 

0*85 

Soda 

NaaO . 

0*09 

0*04 

0*06 

0*11 

0*17 

0*41 

Total 


99.97 

100*00 

99.98 

100*00 

99.97 

99.99 

Loss on ignition 

• 

10*74 

945 

9-63. 

8*10 

8-41 

7 - 5 * 


It will be seen that the chemical analyses of the three 
Nigerian clays approximate very closely to those of 
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typical English Stourbridge clays, but contain somewhat 
lower percentages of alkalis. 

In view of this resemblance, technical trials were 
carried out at the Imperial Institute in order to determine 
whether refractory bricks of good quality could be made 
from these three Nigerian clays. 

Fusion cone tests showed that in each case vitrification 
without softening took place at about i,6io° C. In 
order to ascertain whether any softening or deformation 
was likely to occur when heated under a small load, bricks 
made from these clays were fired, supported at the ends 
only, at a temperature of about i,6io° C. for one hour. 
It was found that the white and River Oyivo clays showed 
no signs of sagging, but that the grey clay bent and 
cracked under its own weight. 

It should be noted that it is not usual to employ highly 
plastic raw clays alone for fire-brick manufacture, but 
to add some coarse inert material, such as ground burnt 
clay (grog), in order to reduce the plasticity and render 
the fire-bricks more durable. This process, of course, adds 
to the cost of the bricks, but is in accordance with com- 
mercial practice. 

The results of the technical trials carried out at the 
Imperial Institute indicate that the white and River 0)dvo 
clays would be suitable for the manufacture of second- 
grade refractory bricks, according to the specification for 
fireclay bricks of the Institution of Gas Engineers (1911, 
revised 1922), and that the grey clay, though inferior 
to these, also possesses refractory properties which place 
it in the same grade. 


Pottery 

Dark Clay from River Obanenu. — No tests were made 
with this clay as its high shrinkage on firing would render 
it unsuitable for the production of pottery. 

White and Grey Clays from River Obanenu and River 
Oyivo Clay. — ^These three clays, which were free from 
coarse grit, worked well on the wheel and could also be 
easily pressed in plaster moulds. 

Vessels made from the raw clays, wfien fired at a 
temperature of 1,100“ C., gave a fairly strong porous 
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ware, which would be suitable for covering with either 
opaque or transparent glaze. 

The biscuit produced from the white clay was superior 
in colour to that yielded by the grey and River Oyivo cla}rs. 
The total shrinkage of this clay was, however, rather high. 
This shrinkage could be reduced by the addition of ground 
flint or quartz to the raw clay, but if this were done it 
would be advisable to add also a certain amount of finely 
ground felspar in order to increase the strength of the 
fired body. 

The grey clay yielded a biscuit somewhat disfigured 
by spots caused by the presence of small particles of 
ferruginous matter, but these could be obscured if necessary 
by an opaque glaze. 

The River Oyivo clay had a low shrinkage, but the colour 
of the biscuit was not quite so good as that given by 
the white clay. This, however, is of little importance, as 
the ware would necessarily be covered, in most cases, with 
opaque or coloured glazes. 

It is interesting to note that although these three 
clays contain low percentages of fluxes, when fired to 
a temperature of 1,100® C. they attain a considerable 
degree of strength, which renders them suitable for the 
production of pottery for local domestic use. If stronger 
and more durable ware should be required it could be made 
by the addition of suitable small amounts of materials 
such as finely ground felspar or chalk to the raw clay. 

The clays could also be used for the manufacture of 
fine earthenware if mixed with suitable proportions of 
felspar, flint, and possibly also a less plastic white clay. 

Summary and Conclusions 

The results of the trials carried out at the Imperial 
Institute on these four clays may be summarised as 
follows ; 

Bricks and Tiles.— Strong white building bricks and 
tiles can be made without difficulty either by hand or 
mechanically from the white or grey clays from the 
Obanenu River or the clay from River Oyivo. No pre- 
liminary treatment would be required, and the addition 
of “ grog ” would not be necessary. It may be remarked 
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that as regards ease of working and strength of the finished 
product, these three clays are the most promising Nigerian 
clays that have hitherto been submitted to brick-making 
trials at the Imperial Institute. 

The dark clay from Obanenu River would be difiicult 
to work commercially, and for that reason its use is not 
recommended. 

Refractory Ware . — ^The white and River Oyivo clays 
would be suitable for making second-grade refractory bricks. 
It is possible that the grey clay might be utilised for 
refractory purposes, but the technical trials indicated 
that it would prove inferior to either the white or River 
Oyivo clays for this purpose. The dark clay would be 
quite unsuitable. 

Pottery . — Working trials on the white, grey and River 
Oyivo clays showed that all were suitable for the making 
of pottery ware either on the potter’s wheel or by moulding. 

The biscuit produced by firing the ware was in each 
case strong, that yielded by the white clay having the 
best appearance. The biscuit*could be glazed if so desired. 

The clays could also be used in the production of fine 
earthenware. 

The specimens of ware produced in the course of this 
investigation are available for inspection at the Imperial 
Institute. 


ARTICLE 

THE MINERAL INDUSTRY OF THE UNION OF 
SOUTH AFRICA 

General 

The extensive territories of the present Union of South 
Africa were, until about fifty years ago, occupied by a 
very small pastoral population, and little or nothing was 
known of their mineral resources. 

The discovery of diamonds in 1867, and later on of 
the famous diamond deposits of the Kimberley district 
in 1872, caused a fiow of population and of capital into 
the country, and its development began. The finding 
of gold afterwards in different parts of the Transvaal 
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was followed by the discovery in 1886 of the famous 
Witwatersrand auriferous conglomerates (commonly known 
as the Rand banket), and since that time the diamond 
and gold industries have each assumed and maintained 
prime importance in the world’s production of these 
minerals. 

Almost concurrently with the discovery of gold on 
the Rand, immense deposits of coal were found, and 
within the last few years it has been shown that in South 
I Africa there are considerable resources of iron ore. 

The importance of these discoveries has done much 
to induce the belief that South Africa might at any time 
disclose other remarkable mineral resources, and, as if 
to confirm this belief, there have been found recently in 
the Transvaal large deposits of platinum ore, such as 
have never been known before, from which it is anticipated 
that the output of platinum will eventually exceed that 
of the rest of the world. 

Extensive deposits of manganese ore have been found 
recently in Cape Province* and for the development of 
these capital has already been found. There are also in 
the Union important deposits of other base metals, in- 
cluding tin, lead and copper, and of many non-metallic 
minerals, notable among which are deposits of asbestos, 
mica and corundum. 

The growth of mineral production as a whole has been 
very great ; even since the passing of the Act of Union, 
in 1909, the total annual value has increased from 
£42,880,177 in 1910 to £54,251,976 in 1925. 

The following figures in ten-year periods show the 
growth of output for the three most important minerals : 

Fwiod. Gold. Diamond!. Coal. 

(fine oc ) (metric carats). (long tons). 

1886-1895 . . 7,847,019 32,439,000* (not available) 

1896-1905 . . 26,305,586 30,808,000* 23,000,000 

1906-1915 • • 77.765.578 43.193.845 63,684.829 

1916-1935 . . 86.682,324 21,682,973* 98,766,648 

t Appro»imat$, *R»stricUi output. 

A Departmental Committee reporting on the develop- 
ment of the mineral resources of the Union in 1925 divides 
them into the following categories : 
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(a) Those already extensively exploited : Gold, diamonds, 
coal, raw material for cement, copper, tin. 

(b) Those only partially or intermittently exploited: 
Antimony, arsenic, asbestos, chrome iron, clays, corun- 
dum, glass sand, lead, manganese, marble, mineral ochre 
and mineral paints, ornamental stones, phosphates, soda, 
sulphur (pyrite), talc, vanadium, etc. 

(c) Those available in large quantities, but not yet ex- 
ploited at all : Iron ore, oil shale. 

(d) Deposits of minerals not yet discovered or found 
in negligible quantities only : Silver, mercury, tungsten, etc. 

Since the publication of the report a few important 
changes have been made in the situation, and these will 
be referred to below. 

Much information on the mineral resources of the 
Union is published in the reports of the Minister of Mines 
and Industries, the Secretary of Mines, the Government 
Mining Engineer, the Geological Survey, and the Chamber 
of Mines and in the transactions of the geological and other 
scientific societies of South* Africa, which have been 
consulted in the compilation of this article. 

Gold 

The output from gold-mining in the Dominion of South 
Africa amounts in value to about four-fifths of the total 
mineral production. Its magnitude will be realised from 
the fact that to the end of 1925 the value of the gold 
won in the Transvaal was about ;(;884 millions. At the 
present time the Witwatersrand is producing about 97^ 
per cent, of the total output. This gold-mining area 
stretches from Randfontein in the west to Springs in the 
east, a distance of about 80 miles, Johannesburg being 
roughly in the centre. This city has grown to be by far 
the largest mining town in the world, covering an area 
of 26^ square miles and containing a population of 160,000 
Europeans and 130,000 natives. 

The auriferous deposits are part of a series of beds 
of conglomerate, probably of pre-Cambrian age, which 
are roughly parallel to one another and are usually alluded 
to as reefs. The auriferous conglomerate or “ banket ” 
consists of quartz pebbles in a quartzitic matrix containing 
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auriferous pyrite. In the Central Rand, the beds which 
form the profitable source of the gold are known as the 
Main Reef Series, and consist of three separate beds of 
conglomerate : (i) the Main Reef, the most northerly 
and lowest member of the group, averaging about 4 ft. 
in thickness and of constant low grade ; (2) the Main 
Reef Leader, which is next, on the average about 1 5 in. 
in thickness, but of higher grade, and (3) the South Reef, 
averaging about 3 ft. in thickness. These reefs show 
considerable variations. The Leader disappears in the 
West Rand, while it is the only surviving member in 
the Far East Rand, where it is known as the Van Ryn 
Reef, and farther to the south-east, as the Nigel Reef. 

During their early stages, mining operations on the 
Rand were confined to the neighbourhood of the outcrops, 
but at the present time they are carried on at greater 
depth than anywhere else in the world with the exception 
of the Morro Velho mine in Brazil ; on the Village Deep 
mine, for example, development has nearly reached a 
projected depth of 7,000 «ft. vertical or over i J miles, 
while stoping is being carried on between depths of 3,800 
and 5, 800 ft. The neighbouring City Deep mine is being 
developed to a depth of 6,900 ft. vertical. 

As an example of a highly profitable mine, the Govern- 
ment Gold-Mining Areas mine in the East Rand might 
be mentioned. Although closely followed in importance 
by the Hollinger mines in Northern Ontario, it is the most 
important gold mine in the world ; in 1925, from 1,932,000 
short tons crushed, 861,989 oz. of fine gold were re- 
covered. The total working revenue was £3,706,682, 
and working expenses £1,618,373, the working profit being 
£2,088,309. The ore reserves at the last published esti- 
mate were ii,3SS,ooo tons of 9*0 dwt. ore. 

On the Rand generally, the grade of the ore treated 
varies between 1 1 and a little over 4 dwt. of fine gold per 
ton. The average is a little over 6J dwt. In 1925, 
there was an output of 9,346,697 oz. from 28,303,108 
short tons of ore at a cost of £27,082,010. Dividends 
paid amounted to £8,157,917. In 1924 the Government 
received in direct revenue from the mines £5,182,782. 
This amount included royalties, which are the Govern- 
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ment’s share in the profits of certain mines owned by the 
Government, calculated in each case according to a special 
formula. In the case of the Government Gold-Mining 
Areas mine, in 1924, the Government’s share of the profits 
amounted to £1,311,290, while the company had paid a 
total of £6,010,261 to that date. Operations were com- 
menced in 1914 with heavy losses. 

It has been calculated that the gold industry supports 
indirectly about a quarter of a million white and one 
million native people. 

All mining and metallurgical operations are conducted 
on a gigantic scale, with the aid of the best machinery 
and the use of the most up-to-date methods of mining and 
metallurgy. The total mining development on the Rand 
since 1887 amounts to about 3,500 miles, and is increasing 
at the rate of 16 miles per month. Electric power and 
compressed air supplied by various stations of the Victoria 
Falls Power Company are largely used. The low cost of 
mining is due to cheap unskilled native labour, to cheap 
coal mined in the neighbourhood, to the uniformity of 
the reefs, and to the small amount of water to be pumped. 

The gold produced varies in fineness from 850 to 920 
parts per 1,000. It is all refined at Germiston, near 
Johannesburg, where there is the largest gold refinery in 
the world. The refined gold is about 995' 5 fine. 

Efforts are continually being made to reduce working 
■costs, not only to increase profits, but also to include lower 
grade ore in the ore reserves, and thus extend the life 
of the goldfield. For the purpose of economy in admin- 
istration, the 43 mines now in operation on the Rand are 
grouped under the control of a number of large minin g 
" houses.” These groups are in turn represented in the 
Transvaal Chamber of Mines, which looks after the in- 
terests of the industry generally. 

Gold mining is carried on elsewhere in the Transvaal, 
on a scale relatively small compared with that on the 
Rand, in the neighbourhoods of Pilgrim’s Rest, Barberton, 
Heidelberg, Klerksdorp, Ottoshoop, Pretoria and Pieters- 
burg. In these areas, at the beginning of 1926, some 20 
mines of notable size were in operation, 9 being near 
Pilgrim’s Rest and 6 near Barberton. In addition to 
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these there were about 20 small mines and 6 tailings 
plants ; also a few alluvial diggei's. 

The Pilgrim’s Rest goldfield and the Sabie district, a 
little to the south, produce gold of about ^^450,000 in 
value per annum from a number of horizontal reefs in 
dolomite and quartzites. The Barberton mines, some 
dating from 1884, produce from quartz reefs gold to the 
value of about £200,000 per annum. 

The gold-mining industry has apparently reached 
a period of maximum production, and gradually decreasing 
outputs may be expected ; but, as mentioned above, a 
further reduction of working costs would do much to 
extend the life of the Rand. A similar effect would be 
produced by new discoveries that are possible in the south- 
east of the Springs district in the Far East Rand and in 
other places. 

Silver 

A large amount of silver is recovered from gold bullion 
produced in the Transvaal, the total amount in 1925 
amounting to 934,254 fine<,oz., valued at £134,454. In 
addition, 225,815 oz. of silver of value £32,388 was won 
in base metal, principally from lead ores. 

Platinum Metals 

Osmiridium has been known for many years to occur 
in small quantities as a constituent of the Rand banket, 
but for some time no attempts were made to recover it. 
It is found in greater amount in some mines of the East 
Rand, and the recent introduction there of corduroy 
tables at the ends of the milling plants has resulted in the 
recovery of a considerable amount of osmiridium, and 
the Transvaal now is by far the largest world producer 
of this metal. In 1925 the output of 6,055 oz. was 
valued at £170,995. 

For a long time past mining operations have been 
carried on intermittently at Insizwa in Cape Province, 
where there is a large basin-shaped mass of norite rocks. 
At the basal margin of these rocks are copper and nickel 
sulphides containing gold, silver and platinum metals. 
So far the operations have not been profitable. 

Within the last few years platinum has been found 
20 
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among the basic rocks of the Bushveld Igneous Complex, 
a basin-shaped accumulation of igneous rocks, including 
granites and various basic rocks, notably norites. This 
Complex is roughly oval in shape ; it is about 250 miles 
long, east to west, and about 125 miles wide. The centre 
of its southern boundary is just north of Pretoria. 

Platinum metals have been known for some time to 
be present in small quantity in the rocks of this Complex, 
but only since 1923 have they been found in notable 
amount. In that year two lodes of platiniferous 
quartzose ore traversing felsites were found in the 
Waterberg district. The platinum is distributed very 
irregularly through the ore, and as some of it is of almost 
colloidal fineness, its recovery has proved very difficult. 
From 3,785 short tons of ore treated in a pilot plant in 
the months April to July, 1926, a recovery of only 2 dwt. 
of crude platinum per ton was made. Operations were 
suspended at the beginning of September. In 1924, much 
attention was attracted to discoveries of platinum in the 
norite zone of the Lydenburg district, and active explora- 
tion over a large area was begun by a number of com- 
panies. Because of the high-grade nature of some small 
pipes of hortonolite-dunite (an olivine rock), prospecting 
operations were largely confined at first to the examination 
of similar occurrences, and although many were tested, 
only the three pipes originally found on the farms Onver- 
. wacht, Mooihoek and Maandagshoek were proved to be 
of any value. The pipe on Onverwacht is the smallest, 
but the richest, of the three. On it a small experimental 
plant has been in operation since the middle of January, 
1926, treating recently over 1,300 tons of ore per month 
for an average recovery of 10 dwt. of crude platinum per 
ton. The platinum is being refined in England, and the 
first results published gave £18 4s. 3rf. per oz. after paying 
expenses. The plant is being increased to a capacity of 
2,500 tons per month, and sinking to 350 ft. depth is 
in progress. 

The most important platiniferous zone found hitherto 
in the Lydenburg district is the Main Lode or " Merensky 
Reef,” so named after its discoverer. It consists of a 
segregated sheet of bronzitite in norite, and has been 
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traced at intervals for over 80 miles, maintaining the 
same characteristics throughout. The lode, from 6 to 
30 ft. thick, has a pay-streak from 3 to 5 ft. thick. The 
platinum is associated in depth with pyrrhotite, pentlandite 
and chalcopyrite. 

Approximately parallel to the main lode, especially 
in the northern part of the field, are chromite ore-bodies 
in which are pay-streaks, some over 2 ft. thick, with 
high platinum contents. 

Similar geological conditions exist in the Potgietersrust 
platinum field to the north-west of the Lydenburg field, 
where the Merensky Reef has been traced in a north-west 
direction at intervals for over 25 miles. Already some 
deposits of large size have been opened up, and a treat- 
ment plant with a capacity of 3,000 tons of ore per month 
is approaching completion. 

In the more recently found deposits of the Rustenburg 
district, to the north of Pretoria, the geological conditions 
largely correspond with those of Lydenburg. The Merensky 
Reef has been traced with some breaks for a distance 
of over 100 miles, and the richness of its platinum-bearing 
portions bears favourable comparison with the attractive 
portions of the Lydenburg and Potgietersrust fields. 

Although much development work has been carried 
out, and results from the treatment of the various kinds 
of ores have been obtained on a small scale, it is not yet 
possible to say what the output of platinum in the Trans- 
vaal will ultimately be ; but there is every indication 
that, if the metallurgical difficulties can be overcome, 
it will be of considerable magnitude. 

A large amount of information on the platinum deposits 
is to be found in the following articles, amongst others : 

" Notes on the Platinum Deposits of the Bushveld 
Igneous Complex,” by P. A. Wagner {Trans. Geol. Soc. 
S. Africa, 1925, 28 , 83). 

” The Bushveld Igneous Complex,” by A. L. Hall 
{Joum. Chem. Met. and Min. Soc. S. Africa, Jan. 1926. 
p. 160). 

Diamonds 

From its immense resources. South Africa has been 
described as the home of diamonds. The diamond in- 
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dustry of the Union began in 1867, the total output of 
that year and 1868 being only 200 carats. This was 
greatly increased in the succeeding years, and in 1872, 
when diamonds were found in the neighbourhood of 
Kimberley, the production reached over one million 
carats. Up to the end of 1925, 153 million carats had 
been recovered, or over 30 long tons, worth over £244 
millions. The diamond industry in the Union, although 
carried on under restricted conditions, is second only to 
that of the gold, and with that of South-West Africa 
provides nearly three-quarters of the world’s demands. 
It has been estimated that South Africa could supply the 
world for the next 100 years at least. 

Diamonds have been found over a large area stretching 
from the Limpopo River in the north to Victoria West in 
Cape Province, but nearly all the deposits of any value 
are found in a belt of country extending in a north-east 
direction from Fauresmith in Orange Free State on the 
south side to beyond Pretoria in the Transvaal, a distance 
of 350 miles, its width being about 150 miles measured 
in a north-westerly direction. 

Diamonds are found in two classes of deposits, viz. 
(i) as pipes, in which the diamonds are always associated 
with a special rock matrix known as kimberlite, and (2) 
in alluvial deposits. Kimberlite, a brecciated peridotite 
rock containing biotite, is always the material looked 
for when prospecting for diamonds. The pipes are deeply 
eroded, funnel-shaped volcanic necks, and are usually 
connected at some depth with dykes filled with the same 
rock material. Out of some 1 50 pipes found in the belt 
of country mentioned above, only 7 per cent, proved to 
be sufficiently profitable to work. 

The most important pipes so far known are the Kim- 
berley, De Beers, Bultfontein, Dutoitspan and Wesselton, 
near Kimberley, Cape Province ; the Jagersfontein and 
Koffiefontein in the Orange Free State ; and the Premier, 
east of Pretoria. 

The diamantiferous material in the upper part of a 
pipe, known as yellow ground from its colour, arises from 
the oxidation of blue ground, below which is found the 
unaltered kimberlite, from which the blue ground is 
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formed by hydration. The mined material is crushed 
and pulverised in water ; the pulp is roughly concentrated, 
and the concentrate is passed over inclined shaking 
“ grease ” tables covered with petroleum jelly, to which 
the diamonds become attached, together with garnets 
and other inferior material. The diamonds are separated, 
and, after being cleaned with petrol and hydrofluoric acid, 
are valued by experts. 

Alluvial diamonds are found in stream gravels of Ter- 
tiary and Recent ages, principally in the basins of the 
Vaal, Harts and Orange rivers. Diamond digging com- 
menced near the junction of the Orange and Vaal rivers 
in Cape Province, and is now carried on over a large area 
extending east and north into the Western Transvaal. 
Along the Vaal River, operations are conducted near 
Christiana, Bloemhof, Wolmaransstad, Klerksdorp, and 
even in places so far remote as Parys and Vereeniging. 
Alluvial ground has been found at Kameelfontein, near the 
Premier mine. Fresh discoveries are frequently made, 
and it is likely that many patches of diamantiferous 
ground will yet be found in the large area between 
Vereeniging and Barkly West. 

An alluvial field which has been recently discovered 
is being proved along the west coast of Cape Province to 
the south of Port Nolloth ; it extends for 100 miles along 
the coast in sand dune countrj'. The diamonds are found 
at shallow depth in gravel. The well-known diamant- 
iferous coastal deposits of South-West Africa extend 
northwards from a point about 140 miles north from Port 
Nolloth. 

Alluvial diamonds are of much greater value than 
those recovered from pipes. In the three diamond- 
producing provinces, Transvaal, Cape Province and Orange 
Free State, the mine stones won in 1925 were worth, on an 
average, 31, 74 and 65 shillings per carat respectively, 
whilst the alluvial stones in those provinces were valued 
at 148, 176 and 148 shillings per carat. 

The total output of diamonds in the Union in 1925 
was 2,430,128 carats, worth Roughly nine- 

tenths of the diamonds were mine stones. Of the total 
weight of diamonds recovered in the Union, Cape Province 
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produced 52, Transvaal 37, and Orange Free State 1 1 per 
cent. 

To maintain the stability of the diamond industry, 
almost the total output of the world is controlled by the 
Diamond Syndicate, an association of sellers, which 
regulates the supply of diamonds according to demands, 
allotting a proportion to each big producer. The four 
leading producing companies in Southern Africa have the 
following percentages allotted to them according to an 
agreement recently made, which comes into force in 
1927: De Beers, 51 ; Premier, 18; New Jagersfontein, 
10, and Consolidated South-West Africa, 21. [The man- 
dated territory of South-West Africa is not dealt with in 
this article.] The Syndicate deals in rough stones only, 
which it sells through its recognised brokers to merchants 
in Amsterdam and Antwerp, where the stones are cut and 
polished. A small amount of diamond-cutting has been 
carried on at Pretoria and Johannesburg, but the output 
is negligible. 


Coal 

Without a cheap and abundant supply of coal the 
great gold and diamond industries could not have been 
carried on. The coal industry not only supplies the 
wants of the mines, railways, the various growing in- 
dustries of the Union, and bunkering requirements at the 
ports, but also feeds a considerable and growing export 
trade, coal being shipped to South America, Mauritius, 
Madagascar and India. All coal exported is graded 
according to Government regulations. 

The amount of coal sold in the Union in 1925 was 
11,613,519 long tons, valued at ;fi3,88o,442 at the pit’s 
mouth. This amount of coal bears but a very small 
ratio to the known coal reserves, which Sir Robert Kotz^ 
in 1911 estimated at 36,000 million tons in the Transvaal 
and 9,400 million tons in Natal. Discoveries of coal made 
since 1911 have materially added to these figures. At 
the present time coal is being produced at the collieries 
in the Transvaal for a little over 55. 6d. per long ton, 
and in Natal for under 8s. 6 d. per ton. This low cost 
is due to the number of the competing collieries, which 
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are well equipped, cheap native labour, the size of the 
coal seams, and other natural advantages. 

Of the total output of coal of the Union in 1924, about 
55 per cent, was mined by 30 collieries in the Transvaal 
and 37 per cent, by 28 collieries in Natal ; three collieries 
in the Orange Free State produced about 7 per cent., while 
there was a small production in Cape Province. 

All the coal deposits of South Africa are found in its 
eastern part, nearly all the coal measures lying in the 
Middle Ecca sandstones (Permian). These have been 
estimated to cover about 44,000 sq. miles, of which possibly 
one-half may ultimately be proved coal-bearing. Peculiar 
to Cape Province are the Molteno Beds of the Stormberg 
Series. The coals of this province are onl}^ mined for local 
use and are of poor quality. 

The coal produced in Natal is comparatively good, 
varying in calorific value from 13,300 to 14,700 B.Th.U. 
Coal is being produced over an area of 2,000 sq. miles, 
principally in the Klip River, Newcastle, Utrecht and 
Vryheid districts. As with other coal-producing areas 
in the Union, not enough boring has been done to render 
possible an accurate estimate of the reserves. In one 
colliery — Dewar’s Anthracite — only anthracite is produced. 

In the Transvaal, coal measures continuous with those 
in Natal from the south-east are found in what is known 
as the High Veld area. They .extend as far north as the 
centre of the Middelburg district, and as far west as Brakpan, 
and cover an area of between 9,000 and 10,000 sq. miles. 
This is the only area in the Transvaal where coal mining 
is carried on. The collieries are nearly all in the Boks- 
burg, Middelburg and Ermelo districts. The Transvaal 
coals, as mined, vary in calorific value from 10,200 to 
12,700 B.Th.U,, those of the Middelburg field being the 
most consistent in quality. 

Coal measures covering 750 sq. miles in the Bushveld 
area, 30 miles north of Pretoria, have been proved by 
boreholes to overlie coal about 10 ft. thick, but of inferior 
quality. A narrow strip of coal measures about 6 miles 
wide and running for about 400 miles north and south 
near and parallel to the Portuguese border, and known 
as the Lebombo area, carries coal of average quality, 
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but some is anthracitic. In the Limpopo area of 2,000 
sq. miles, stretching west along the Limpopo Valley in 
Northern Transvaal, a 36-in. seam of inferior coal is 
known. An extension of the Limpopo coal was found 
in the North Waterberg district in 1921 when boring in 
search for water. Eight seams were found, the lowest 
two being of good average quality, the others being very 
bituminous and of better coking quality than any other 
in South Africa. 

In the Orange Free State the coal measures cover a 
large area, the actual extent of which has not yet been 
determined. 

The coal produced, principally at Clydesdale and 
Vierfontein near Vereeniging, to the south and south- 
west respectively, is of second quality, but is useful for 
steaming and domestic purposes. 

Coke, of excellent quality for foundry purposes, and 
various by-products, are produced in Natal by the Dundee 
Coal Co., in amount sufficient to supply all the wants 
of the Union. * 

Calcium carbide is produced at the Ballengeich Colliery, 
while the Natal Ammonium Co. produces a considerable 
amount of ammonium sulphate. 

The coal resources of the Union are fully described by 
W. J. Wybergh in “ The Coal Resources of the Union 
of South Africa,” Vols. i and 2, being Memoir 19 of the 
Geological Survey, Union of South Africa, 

Iron 

In view of the large reserves of coal and iron ores 
existing in the Union, and the growing demand for iron 
and steel, the question of iron and steel production has 
received much consideration. For some time past at 
Vereeniging in the Transvaal a large plant has been 
producing steel from scrap material, and at Newcastle in 
Natal a blast-furnace plant has been erected lately for 
producing pig-iron. A recent amalgamation of these 
interests has resulted in the formation of the Union Steel 
Corporation, which has already begun operations and 
aims at ultimately supplying all the internal needs of 
Southern Africa, including Rhodesia. Most of the pig 
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iron produced at Newcastle will be converted into steel 
at the Vereeniging plant, which has a capacity of 60,000 
tons of ingots a year. At the present time the Corpora- 
tion is drawing ore from its Prestwick mine near Dundee, 
where reserves of ore are estimated to be sufficient for 
at least 10 years. The deposit consists of haematite and is 
interbedded with sandstones of Karroo age. The Corpora- 
tion also controls a deposit of haematite ore of large size 
in the Kroondraai property, which will be developed later. 
The ore on this property contains on an average 56 per 
cent, of iron and about 12 J per cent, of silica, and is low 
in phosphorus and sulphur. The deposit is in the Warm- 
baths district of the Transvaal, and is one of a series of 
similar extensive deposits in disturbed rocks at the edge 
of the Bushveld granite. It will be reached by a railway 
extension of 27 miles from Pienaars Station on the Messina 
Railway. 

Although the iron-ore resources of the Union are con- 
siderable, they are as yet but little developed. Large 
quantities of titaniferous iron-ores and of chrome iron- 
ores along the margin of the Bushveld, and extensive beds 
of siliceous iron-ores in the Transvaal System, especially 
in the Pretoria district, are rot workable under present 
conditions. Other important iron-ore deposits occur in 
the Ermelo and Potchefstroom districts, at Buffelshoek 
and Crocodile River in the Rustenburg district, and at 
Airlie near Belfast. 

There is an abundance of all classes of fluxes required 
in the iron and steel industries, while all the coke likely 
to be wanted can be easily produced. 

Asbestos 

The large number, variety and great extent of the 
asbestos deposits of the Union are becoming well known 
throughout the commercial world, and the output of 
asbestos is rapidly increasing. In 1925, it was 9,078 
long tons, valued at ;£i 52, u 5. The varieties, all of which 
are mined on a considerable scale, include crocidolite or 
Cape blue asbestos, amosite (which is not known to occur 
elsewhere), and chrysotile or serpentine asbestos. 

Crocidolite differs from chrysotile in having a lower 
20* 
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resistance to heat, but it is claimed that crocidolite, as 
compared with chrysotile, has a greater insulating efficiency 
with regard to heat and electricity, that it is unaffected 
by ordinary acids and by sea-water, and that its fibres 
are stronger and more elastic. Its qualities are becoming 
more fully appreciated, and production, especially of the 
better grades, is at present not keeping pace with the 
demands. 

Crocidolite is found in banded ironstones of the Lower 
Griquatown Series in the northern part of Cape Province 
in a belt of country about 250 miles long from north to 
south and up to 30 miles wide, extending from the Masho- 
wing River in British Bechuanaland to a point near Prieska, 
south of the Orange River. The principal mining centres 
are Keikamspoort, near Prieska, Koegas, Westerberg, 
Danielskuil and Kuruman. 

The Cape Asbestos Company, which is the oldest 
operator in the asbestos area, has its centre of operations at 
Draghoender, some 35 miles north-west of Prieska, where 
the workings have been carried Jio a depth of over 230 ft. 
vertical. The length of fibre obtained varies from about 
one-half to one inch. Fully 25 per cent, is about one 
inch long. In the northern section of the belt there are 
a number of smaller operators whose more recent workings 
extend to the north of Tsenin on the Kuruman River. 

Crocidolite has also been found in a belt south of 
Pietersburg in the North-Eastern Transvaal extending 
east from Chuniespoort to Steelpoort River. Amosite 
and chrysotile occur in the same belt. Seams of crocidolite 
are found interbedded in ferruginous slates in the lower 
part of the Pretoria series of rocks close to underlying 
dolomite. The fibre is identical with that in Cape Province. 
The deposits are being slowly but steadily developed. 

Amosite, which is grey in colour, resembles crocidolite 
in composition and owes much of its importance to its 
unusual length of fibre, which averages about 6 in. It 
is more resistant to heat than crocidolite, and at least 
equal to that variety of asbestos in other respects. Card- 
ing machinery having been modified successfully to deal 
with its long and somewhat harsh fibres, amosite is growing 
in popularity, the best grades for the manufacture of 
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yam and cloth, and the lower grades for asbestos-cement 
slates and corrugated roofing, blocks for boiler insulation, 
etc. 

Amosite is found over a large area in the Northern 
Transvaal extending for about 60 miles from Chuniespoort 
to Penge. The district has become more accessible recently 
by the extension of the railway northwards from Lyden- 
burg to the Steelpoort River. The deposits occur as 
interbedded veins in highly ferruginous metamorphosed 
shale in lower members of the Pretoria Series, and are 
thus essentially similar in character and geological age 
to the crocidolite deposits of the Lower Griquatown 
series of the Cape Province. Owing to the nature and 
regularity of its deposits amosite can be produced much 
more cheaply than the other asbestos minerals. The 
chief centres of mining are at Penge, 60 miles north of 
Lydenburg, and Malips Drift, 45 miles south-east of 
Pietersburg. The chief producing mines of the former 
district, the Egnep and the Amosa, are now controlled 
by the Cape Asbestos Company. The Egnep has been 
opened up to below 400 ft. and for over 2,500 yds. along 
the strike. In view of the decreasing supplies of the 
longest blue asbestos fibres the advent of amosite into 
the market is very opportune. 

Chrysotile is found at several localities in Natal and 
in the Transvaal, but the most important deposits are 
at Kaapsche Hoop, near Barberton, where there are three 
companies actively employed, two in the Western Section, 
and one in the Eastern Section. The seams of asbestos 
are associated with a belt of serpentine for over 3 miles. 
Most work has been done in the Western Section, where 
there are two distinct fibre horizons. The fibre, which 
is of excellent quality, is cheaply mined, the recovery 
being high. Operations are conducted at a depth of 
over 300 ft. Similar fibre is found in the Eastern Section, 
where there is only one fibre horizon. 

Chrysotile has been occasionally produced from the 
Sitilo mine in the Tugela Valley between Eshowe and 
Kranzkop Station, Natal, where it occurs in a series of 
parallel seams in serpentine. A fibre length of J to i 
in. is obtainable. 
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Asbestos minerals are known at a number of other 
places in the Union, and lately deposits of chrysotile 
between Sabie and Lydenburg, Transvaal, have been 
described. " The Asbestos Resources of the Union of 
South Africa,” by A. L. Hall (S. African Journ. Indust., 
Nov. 1924, p. 724), should be consulted for further in- 
formation. 

Chromite 

Segregations of chromite have been found for great 
distances along the margin of the Bushveld area of the 
Transvaal in pseudo-stratified formations. These are often 
of workable dimensions. The chromic oxide content is 
usually from 35 to 40 per cent., but in the North Lyden- 
burg district it reaches as high as 54 per cent. ; it is also 
richer in the Rustenburg district, where about 2,000 tons 
of ore are produced per month in the neighbourhood of 
Boschhoek. Chromite is now being mined on the farm 
Mooihoek, near Fort Burger, Lydenburg district. It is 
known in a number of other places where, however, it is 
of low grade. The output of chrome ore in the Union in 
1921 was 1,061 long tons. Since then there has been 
a considerable increase, for in 1925 the sales were 11,137 
tons, containing 42 per cent, of chromic oxide, and were 
valued at £21,001. 

Copper 

Copper mining has been carried on since 1852 in Nama- 
qualand, in the Western District of Cape Province, in a 
number of mines, but as these are nearly exhausted, opera- 
tions have been almost suspended. Copper has been 
found in a number of other places in Cape Province, in- 
cluding Turns tream in the Cathcart district ; at Beaufort 
West ; and at Insizwa in the Mt. Ayliff district, where 
there is a great mass of intrusive norite containing chal- 
copyrite and pyrite associated with nickel and some 
platinum. The massive cupriferous pyrites of the New 
Areachap mine at Gordonia is used for making acid. Other 
occurrences of copper ore are known, but few have gone 
beyond the development stage. The only mines producing 
at present are those of the Messina (Transvaal) Develop- 
ment Co., Ltd., in the extreme north of the Transvaal, 
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where in the financial year 1924-25 marketable products 
containing 5,906 long tons of copper were produced. The 
total value of the copper reduction of the Union to the 
end of 1925 was j£24,393,758. 

Corundum 

At the present time South Africa is the world’s chief 
producer of corundum. The most important producing 
area, covering about 2,000 sq. miles, is in the Zoutpansberg 
and Pietersburg districts of the Northern Transvaal, 
especially between Louis Trichardt and Zoekmakaar, 
and in the Low Country to the east. The mineral occurs 
on the surface in eluvial form either as “ crystal corun- 
dum ” or massive, known usually as “ boulder corundum.” 
It occurs also as ” reefs ” in contact with igneous rocks. 
During the late war, when there was a sudden and great 
demand for abrasives, attention was drawn to the South 
African corundum. The surface material was collected 
cheaply by native labour, working on contract, and, after 
a primitive screening and washing in rotary pans, 
it was exported. The output reached 500 short tons 
per month. The crystals, which are of all sizes up to 
10 in. long by 5 in. across, are of various colours. They 
contain up to 97 per cent, of alumina, and are of high 
abrasive efficiency. Boulder corundum, found in much 
smaller quantity than the crystal, consists of aggre- 
gates of crystals and grains of corundum in a matrix 
consisting principally of felspar, but containing also 
biotite, magnetite, etc. The corundum content is 50 to 
80 per cent. 

After the war, largely owing to competition from the 
artificial abrasive industries, attention was given in South 
Africa to the better preparation of the corundum for the 
market, and one Company in particular, the Transvaal 
Grain Corundum Co., Ltd., erected a mill to produce 1 5 
different standard grades of grain corundum in sizes 
between 10 and 100 mesh. The Company mines " reef ” 
corundum on the two adjacent farms, Turkaspost and 
Bultfontein, near Bandolier Kop, and also treats surface 
material. The "reef” contains vertical bodies, 12 ft. 
thick, of coarse white plumasite, which is a felspar-corun- 
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dum rock resembling boulder corundum in composition ; 
the rest of the reef consists of almost pure felspar. The 
Company is also working corundum on eleven other farms 
in the same neighbourhood, but as yet mining operations 
are conducted at only comparatively shallow depths. 
There are a few other operators in the district. 

In the Low Country, to the south-east of Bandolier 
Kop, corundum deposits, which are similar to the above, 
extend in an east-north-east direction from near Mica 
Siding to Malelane and thence to the Portuguese border, 
a total distance of about 75 miles. There was some 
production formerly. Corundum is won on a small scale 
from surface materia) in Little Namaqualand, about 4 
miles east of Steinkop in a strip of country 4J miles long 
by 500 yds. wide. 

There are a few other occurrences in South Africa, 
but they are comparatively unimportant. 

The output of corundum in the Union in 1925 was 
1,635 long tons, valued at £13,229. The trade is rapidly 
increasing, the exports for the fltrst four months of 1926, 
chiefly to the United States, amounting to 1,496 tons, 
valued at £11,735. 


Fluorspar 

This mineral is known to occur at various places in 
the Transvaal dolomite formation, and is being mined on 
a rapidly increasing scale at two localities, viz. at Otto- 
shoop, near Zeerust, in the Marico district, and at Mabula, 
near Warmbaths, in the Waterberg district of the Trans- 
vaal, the production at the former locality being at present 
about 10,000 long tons per year, and at the latter about 
1,600 tons. At Ottoshoop the deposits being worked are 
roughly circular in shape and from 70 to 150 ft. across ; 
but their depth is not yet known as the workings so far 
are comparatively shallow. Each deposit contains very 
high grade material, which is of 99-5 per cent, purity with 
a silica content of less than 0*3 per cent., and so is especially 
suitable for the manufacture of hydrofluoric acid. A 
large proportion of the fluorspar, being colourless, includes 
material suitable for optical purposes ; but purple, greenish, 
yellow and brown-coloured varieties occur. 
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The remarkable purity of the mineral has already 
attracted attention abroad, and an important and growing 
export trade has been developed in the last few years. 
With the recent establishment of an iron and steel in- 
dustry in the Union, the internal demands for fluorspar 
are likely to increase considerably. 

Lead 

As is commonly the case in other parts of the world 
where there is dolomite, there are many lead deposits 
in the Union which have been found in association with 
that rock. The deposits known so far occur in Cape 
Province and in the Transvaal, but none have proved of 
large size, the galena as a rule being found only in pockets. 
It is often argentiferous and associated with copper, 
and sometimes also with antimony. 

In Cape Province lead ores are known at many places, 
including Banghoek, Knysna and Richmond, and in the 
districts of Beaufort West, Victoria West, Caledon and 
Swellendam. 

In the Pretoria, Rustenburg and Marico districts, 
Transvaal, there occur deposits consisting of a number of 
parallel veins containing lead and copper ores. The best 
known of these is the mine of the Transvaal Silver and 
Base Metals Co., Ltd., in the Pretoria district near Argent, 
formerly the chief lead producer but not now in operation, 
in which argentiferous galena is associated with pyrite, 
chalcopyrite, copper carbonates and tetrahedrite in a 
siderite gangue. In the Edendale mine, near Hatherley, 
galena and zinc-blende occur in a quartz and calcite 
gangue. 

Lead is also found at a number of other places in the 
Transvaal, principally in the Pretoria district. 

There is always a steady domestic market for lead in 
various forms, which would seem to warrant greater 
attention being devoted to the resources of lead ore. As 
the dolomite is a rock that easily weathers, forming a 
considerable layer of soil, and as oxidised lead minerals are 
not very conspicuous, it is likely that a number of deposits 
have yet to be discovered by systematic prospecting. 

The output of lead ore in the Union in 1924 was valued 
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at £iS3>2SS, but in 1925 this was reduced to £57,389 on 
account of the lessened production of the chief producer, 
the Transvaal Silver and Base Metals Co., Ltd. 

Lime 

The following varieties of limestone are known and 
worked in the Union: (1) Magnesian Limestone; (2) 
White Limestone ; and (3) Desert Limestone. 

The first is ordinary dolomite, which covers large 
areas in the Transvaal and Cape Province. It contains 
up to 40 per cent, of carbonate of magnesia, is 
burnt in ordinary kilns to form the commoft blue lime 
used for building. 

The second, which occurs largely as cave fillings in 
the dolomite, yields a pure white lime, used for chemical 
purposes, including the treatment of gold ores by the 
cyanide process. Small deposits of limestone free from 
magnesia occur in a limited area in the dolomite at Pot- 
gietersrust. A large deposit of high-grade limestone at 
Taungs in Bechuanaland is estimated to contain not less 
than 7,000,000 tons. This has been opened up, and will 
form a satisfactory addition to the hitherto somewhat 
limited resources of the Union in pure limestone. 

The third limestone is found in large quantity over 
considerable areas. It usually contains up to 20 per 
cent, of silica and other impurities. It is used for cement- 
making near Pretoria, at Mafeking and in the Orange 
Free State. 

Manganese 

A large number of occurrences of manganese ore are 
known in Cape Province, Bechuanaland and in the Trans- 
vaal, but, with the exception of those in the Postmasburg 
district, these have hitherto proved to be of little economic 
importance, although capable of supplying domestic 
needs. The most important deposits are those of 
lateroidal character associated with dolomite in the 
Krugersdorp district. The manganese occurs as psilome- 
lane or as pyrolusite, and the workings are a number of 
shallow pits in pockets of ore which are 100 yd. or so 
across. 
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Recently, attention has been directed to the important 
deposits of manganese ore in the Postmasburg district, 
which have been known since 1922, and have been lately 
described by A. L. Hall. They are situated about 100 
miles west of Kimberley, and extend in a northerly direc- 
tion from Postmasburg, having been traced for 40 miles 
along the Gamagara Ridge. The ore is almost entirely 
of psilomelane, and is in the form of a sheet up to 20 ft. 
thick interbedded in slates and iron-bearing conglomerates. 
Assays indicate a manganese content of 42 to 58 per cent. ; 
175 to 7 per cent, of silica ; 3*25 to 10-9 per cent, of iron, 
and no phosphorus. Based on an average thickness of 
4 ft., it has been estimated that 900,000 tons of ore are 
exposed in residual cappings, while in the case of a certain 
length of outcrop of the bed of average width 8 ft. and 
assumed to continue to a depth of only 10 ft. there are 
1,800,000 tons. These figures may be considerably mul- 
tiplied, for owing to minor folding there are several out- 
liers of the ore-body. Active development is proceeding, 
and the immediate constfuction of a branch railway line 
from Douglas seems warranted. For further information 
on the Postmasburg deposits, “ The Manganese Deposits 
near Postmasburg, West of Kimberley,” by A. L. Hall 
(Trans. Geol, Soc. S. Africa, 1926, 89 , 17), should be 
consulted. 


Mica 

Muscovite mica of excellent quality is found in the 
Pietersburg district of the Northern Transvaal. It occurs 
in pegmatite veins that traverse granite and gneiss in a 
belt of country extending east for about 50 miles from 
Mica Siding on the Selati Railway. The area of the mica 
field is about 300 sq. miles, the principal workings being 
situated about the middle of the belt. The pegmatite 
veins are lenticular and vary in size downward from 100 
ft. thick by several hundred feet long to stringers. The 
“ books ” of mica are very irregularly distributed in them 
and vary much in size. The record pocket, which was 
found in the Maury mine, was 1 2 ft. thick and 1 2 ft. long. 
The mica is all mined in open quarries, and from some 
records made on different mines the proportion of cut 
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saleable mica to the total amount of rock moved varied 
from I in 1,400 to i in 1,700 with different operating 
companies. The mica is carefully prepared for the market 
as in India, being cut into rectangles or into irregular 
polygons. It is of great flexibility, and possesses elec- 
trical resistance of a high order. It is mostly a pale olive- 
green in colour, but is occasionally almost colourless. 

The remoteness of the mica field and the consequent 
difficulties of transport and marketing have retarded its 
development ; but these difficulties are being overcome. 
The good quality of the products marketed is beinjf^ore 
fully recognised, as shown by the increasing exports, which 
include mica discs and rings. A market for a considerable 
amount of scrap mica on hand is being sought. There is 
already an export trade in this material with the United 
States, 500 short tons being exported in 1924. Some of 
it is used locally, the “ splittings ” being made into micanite 
in Johannesburg. The scrap mica exported to the United 
States is doubtless employed in the production of high- 
priced manufactured products. Which are sent to various 
markets in many parts of the world. It would be dis- 
tinctly helpful to the South African mica industry if the 
demand for such products in the Empire could be increased 
to such an extent as to make it worth while to carry on 
their manufacture in South Africa or some other part of 
the Empire. With that object in view, the officers of 
the Imperial Institute have recently given much attention 
to this problem. 

Additional information on the Union’s supplies ol 
mica and corundum can be obtained from an article, " On 
the Mica and Corundum Resources of the Union of South 
Africa,” by A. L. Hall (S. African Journ. Indust., Dec. 
1924, p. 798). 


Oil Shales 

Amongst the South African coals there are many 
seams of cannel coal, which give high percentages of oil 
on distillation. In addition, torbanites occur over large 
areas, but in limited amounts so far as is known. 

Oil shales have been found over a wide area extending 
from Middelburg, Transvaal, to Nahainkwe in the Mata- 
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tide district of East Griqualand, and also in several other 
parts of South Africa. The most promising occurrences 
are in the Ermelo and Wakkerstroom districts of the 
Transvaal, and the Utrecht and Impendhle districts of 
Natal. 

The shale of the Ermelo district is rich, yielding on 
distillation tests 22 to 98 gal. of oil per ton, but the seams 
are unfortunately thin. The African Oil Corporation, 
which has been working on an area in the Wakkerstroom 
district, has proved the existence of about 7,000,000 tons 
of shale, which yields over a mining width of 30 ins. about 
30 gal. of oil per ton. The mining conditions are good, 
but unfortunately the locality is 1 8 miles from the nearest 
railway and a branch line would cost £90,000 to construct. 
In the Impendhle district the oil shales are of lower grade 
than the above and their profitable exploitation is doubtful. 

For further information on the Oil Shales of the Union, 
“ Oil-yielding Rocks of the Union of South Africa,” by 
T. G. Trevor (S. African Journ. Indust., July 1923, 
p. 285), should be consulted. 

Salt 

In the Transvaal, Cape Province, and Orange Free 
State, are a number of salt-pans or shallow depressions, 
often several square miles in area, which occur in the more 
or less arid districts, notably in the area known as the 
Panne-veld, extending from Calvinia and Frazerburg in 
Cape Province through Griqualand West and the western 
part of the Orange Free State. These serve as collecting 
places for water and its contained salts in the rainy season, 
and in many cases yield suitable brines, which are con- 
verted by solar evaporation, in some cases by artificial 
heat, into salt, which is graded for various purposes. The 
industry is expanding and considerable production is 
possible. No natural rock-salt deposits occur in the 
Union as far as is known. 


Soda 

An important source of soda in the Union has been 
the Pretoria salt-pan near Hamanskraal, which has been 
proved to be an explosion crater, similar to those forming 
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the diamond pipes. The pan contains a large amount 
of trona, a crystallised mixture of carbonate and bicar- 
bonate of sodium. The South African Alkali, Ltd., which 
works the deposit, produces about 150 tons of soda per 
month. The product is used largely for making arsenate 
of soda, solutions of which are employed for dipping cattle 
and for spraying fruit trees. 

Talc (Steatite) 

A large quantity of talc of excellent quality occurs 
near Malelane in the Barberton district of the TrsSfsvaal. 
Talc powder for all purposes is being produced by two 
companies for the internal market, being used in the 
tanning and paint-making industries and in foundries. 
As the deposits are a short distance from the coast by 
railway, and as the material is also suitable for use in 
the manufacture of paper and rubber, it is not unlikely 
that an important export trade will be developed. An 
outlet is desired for the massiAjp steatite found here in 
abundance. 


Tin 

Since 1902, South Africa has been a steady producer 
of tin ore, which is found over extended areas. The total 
production recorded to the end of 1925 has reached a 
value of about ;Ss J millions. In 1925, the tin ore produced 
in the Transvaal contained 1,157 tons of marketable 
metallic tin. 

Some alluvial mining was formerly carried on in the 
Eastern Transvaal and also more particularly in the ad- 
jacent parts of the native province of Swaziland, where 
about 300 tons of tin in the form of 70 per cent, concen- 
trates was recovered annually. These deposits are now 
almost all exhausted. 

The Bushveld area of the Transvaal is the chief source 
of tin of the Union, the Red Granite and the Lower Water- 
berg formations being the principal tin-bearing rocks. 
The deposits in the Red Granite occur as pipes, as irregular 
bodies of altered granite, as disseminations, or in peg- 
matites and quartz veins. In the Lower Waterberg 
formation they occur as lodes along lines of fracture or 
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in irregular pockets. The deposits are found chiefly 
along the eastern and southern margins of the Bushveld. 
The tinfields of Potgietersrust, Nylstroom, Warmbaths 
and Rooiberg are on the eastern margin. There are a 
number of operators in the Bushveld area, most of whom 
are developing only. The Zaaiplaats Tin Mining Co., 
Ltd., is mining on the farms Zaaiplaats, Roodepoort and 
Groenfontein, which are situated about 23 miles west of 
Potgietersrust. The deposits are distributed in a well- 
defined zone striking N.W. and S.E. Most of the cassi- 
terite recovered so far has been fronj pipes. The company 
is equipped with its own concentrating plant as well as 
a smelter. The latter commenced operations in 1917, 
but is now closed down as it is cheaper to export the 
concentrates. The Rooiberg Minerals Development Co., 
Ltd., which operates about 40 miles west of Warmbaths 
Station, mines tin ore on a number of farms, including 
Olivienbosch, Hartebeestfontein, Weynek, Nieuwpoort and 
Blaaubank. The deposits aie chiefly veins in quartzites, 
the richest portions of w,hlch occur along bedding planes 
of the country rock. The company is equipped with a 
concentrating plant and is the largest producer. In the 
financial year 1923-24, 38,523 tons of ore were crushed, 
producing 390 tons of 66‘9 per cent, concentrates. The 
Leeuwpoort Tin Mines Co., Ltd., also in the Rooiberg 
district, owns rights on the farms Leeuwpoort and Riet- 
fontein, including alluvial ground estimated to contain 
400 tons of tin. In 1925 this company milled 65,600 
tons of ore containing i'4 per cent, of tin. The tinstone 
occurs in veins, which are richer than those of Rooiberg, 
but so far only one enrichment of the country rock has 
been found. Some tin ore has been mined at Mutue 
Fides and at Stavoren, Olifants River. The ore contains 
scheelite, which is difficult to separate from the 
tinstone. 

In Cape Province, tin has been found at a number of 
places, the chief of which is Kuils River, near Stellenbosch, 
where both quartz lodes in granite and alluvial deposits 
have been worked. Tin-mining in the Province has 
recently been in abeyance, but renewed attention is being 
given to these deposits. 
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Tungsten 

A company was formed early in 1926 to work a deposit 
of wolframite ore near Pofadda in the Kenhardt district 
of Cape Province. The locality is about 60 miles south 
from Kakemas and 6 miles from the Orange River. It is 
estimated that, treating 2,000 short tons of ore per month, 
14s tons of concentrate will be produced containing 65 
per cent, of tungstic acid. It is stated that there is a 
clearly defined reef 4 ft. thick. 

Vanadium 

Vanadinite, the chlorovanadate of lead,* is associated 
with the lead ores found in the Marico district of the 
Transvaal. There was some production of vanadium 
concentrate in 1923, when 54 tons, worth £,2,y\6, were 
produced, but owing to market conditions there has been 
no output since that year. 

The chief occurrences of vanadium ore are in the old 
Doornhoek lead mine and in the Kaffirs Kraal mine, both 
a short distance south-east of Zeerust. The former was 
estimated in 1920 to have 10,000 tons of ore containing 
4 per cent, of vanadic oxide and the latter, in 1921, an 
amount of 15,000 tons, from which a 10 per cent, con- 
centrate could be obtained containing 64 per cent, of lead. 

A deposit of descloizite, a mineral containing 22 per 
cent, of vanadic oxide, is known near Messina, in the 
northern Transvaal. 


Other Minerals 

In the Murchison Range in the north-eastern Trans- 
vaal, to the north of Leydsdorp, is a belt of gold ores 
containing antimony from which some metal was produced 
during the War. Arsenic is found in many of the complex 
gold ores of the Transvaal, especially in tjie Barberton 
district, where it is being recovered at two mines, but the 
output is small, and does not meet the requirements of the 
Union for making the sodium arsenate which is used 
principally for sheep and cattle dipping. Deposits of china 
clay of good quality occur in the Albany division of Cape 
Province, not far from Grahamstown, and a pure white 
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kaolin is found at Nelspruit, north of Barberton. It 
has been reported recently that large deposits of first- 
grade china clay have been found near Capetown. Large 
deposits of fireclay of excellent quality and of pottery 
clays are associated with the coal measures. Firebricks 
and crucibles are manufactured in quantity at Boksburg, 
near Johannesburg and at Vereeniging. Domestic pottery 
is produced at Olifantsfontein, south of Pretoria. Beds 
of diatomite of fresh-water origin occur near Krugersdorp 
and also in the Amsterdam district of Eastern Transvaal, 
and in Griqualand West and Gordonia, Cape Province. 
So far only a limited amount has been used locally for 
boiler covering. Graphite is known in the older sedi- 
mentary rocks and in the gneissic rocks, but so far the 
only production has been from a small deposit in the 
Zoutpansberg district. Gypsum, which is used in the 
cement factories as a retarder and for making plaster of 
Paris, is found segregated in the more arid districts of 
Natal and Orange Free Sta*e. A deposit 5^ ft. thick 
and covering 400 acres ^is being worked near Fouries 
Rust, south-west of Boshof in the latter State. A semi- 
precious stone known as South African jade, closely re- 
sembling Chinese jadeite in appearance, but almost wholly 
composed of grossularite garnet, is found in the Bushveld 
and other places in the Transvaal. About 2,000 tons of 
magnesite is mined annually from a serpentine deposit at 
Kaapmuiden, but deposits are known at other localities in 
the Transvaal. Large quantities of aluminous phosphates 
are known to exist at Saldanha Bay on the south-west 
coast of Cape Province ; one deposit, 4 to 1 5 ft. thick, 
has a phosphorous pentoxide content of 10 to 23 per 
cent, and another contains 15 to 32I per cent. Other 
phosphate deposits are known in the Union. Marble 
of excellent quality and of a great variety of colour exists 
at Marble Hall in the North Middelburg district of the 
Transvaal. In Cape Province in the coastal districts 
of Namaqualand and Van Rhynsdorp, there are other 
marble deposits and a black marble occurs at Cango. 
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NOTES 

Recent Changes in the Mining Laws of the Empire. — During 
the year 1925 and the first few months of 1926, there 
were considerable changes in the mining laws of the 
various parts of the Empire, While minor alterations were 
made in nearly every Dominion or Colony. 

Africa , — It will be noted that the Uganda Mining 
Regulations and the Mining Mineral Oil Ordinance, 1914, 
are omitted from the Revised Ordinances of 1923, in 
consequence of the provisions of section 4 of the Revised 
Edition of Laws Ordinance, 1923. The reason is that 
fresh mining legislation, which has not > et beeli^passed, 
is expected shortly. 

The various East Africa colonies have been actively 
engaged in considering the revision of the mineral laws 
within the last few years. As regards Tanganyika the 
alterations were made before the period with which this 
review deals. In the case of Kenya, the mining law has 
been largely recast by the Mining Ordinance, 1925 (and 
the amending Ordinance of the same year), and by the Oil 
Production Regulations, 1925. The Mineral Decree of 
1925 is the first Act passed in Zanzibar relating to mining. 

The Model Mining Ordinance, prepared by the Imperial 
Mineral Resources Bureau, will, it is understood, in the 
near future form the basis of the new law which is being 
considered for Uganda. 

Nyasaland has not made any changes, and the same 
observation applies to Northern Rhodesia ; but in the 
case of the Dominion of Southern Rhodesia there has 
been passed the Mining Areas Trade Act, 1925, and the 
Regulation 492 of 1925 made thereunder. There is also 
an Act controlling the export of minerals and metals. 

In Sierra Leone, the law relating to concessions i§ 
now subject to the important Concessions Ordinance. 
1924, which forms Chapter 36 of the 1925 revision; 
and is amended by Ordinance 9 of 1925. In the 
Gold Coast Colony, the Gold Mining Products Protection 
Ordinance, 1926, amends Chapter 93. The Diamond 
Mining Industry Protection Ordinance, 1926, restricts 
dealing in diamonds. By the Non-Ferrous Metal Repeal 
Ordinance, 1926, the Non-Ferrous Metal Industry 
Ordinance is repealed. The Mining Health Areas Ordi- 
nance, 1925, passed January i, 1926, makes elaborate 
provision for the health and recruitment of native labourers 
employed in mining. This last Ordinance is applied to 
Ashanti by the Ashanti Administration Sixth Further 
Amendment Ordinance, 1926. 
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Since the beginning of 1925 little change has taken 
place in the mining laws of Nigeria or the Cameroons. 

In the Union of South Africa very important legislative 
changes have been made. The Diamond Control Act, 
1925, considerably alters the law relating to trading in 
diamonds. The Mines and Works Act, 1911, is amended 
by No. 25 of 1926. By the Reserved Minerals Develop- 
ment Act, 1926, further provision is made for the 
prospecting and working of minerals on land alienated 
by the Government where the minerals are excepted 
from the Government grant. In the case of the 
Transvaal special amendments to the Precious and Base 
Metals Act, 1908, are effected by the Transvaal Precious 
and Base Metals Act, 1908, Amendment Act, 1926. A 
slight amendment of the Regulations made under the 
Precious Stones (Alluvial) Amendment Act, 1919, is 
effected by S. N. 1322 of 28th July, 1926, replacing 
G. N. 881 of May 28, 1926, and Rule 9 of the Third 
Schedule to the Precious and Base Metals Act, 1908, is 
amended by Proclamation 241 of 1925. 

Apart from the Union legislation no substantial changes 
have occurred in the case of Natal, the only Gazette 
notification being G. N. 149601 192 5, which declares carbon- 
dioxide gas to be a mineral. 

In the case of the Cape Province, to which also the 
Union legislation applies, in addition to the changes 
noted under the Union of South Africa, certain alluvial 
diamond digging regulations have been approved by G. N . 
1858 and G. N. 1344 of 1925. No provincial changes have 
been noted in the case of the Orange Free State. 

In the case of the Union of South Africa there should 
also be noted a very important Bill to consolidate and 
amend the laws in force in the several provinces of the 
Union in relation to prospecting and mining for precious 
stones and to provide for matters incidental thereto. 
Should this Bill become law very considerable alterations 
in the laws relating to the prospecting and mining of 
precious stones throughout the Union will result. As the 
Bill at present stands the law relating to existing mines 
(subject to comparatively unimportant exceptions), remains 
as it is at present. 

No important changes in the mining law of South-West 
Africa have been made apart from the substantial amend- 
ments of the Imperial Mining Ordinance of German 
South-West Africa effected by Proclamation No. 15 of 
1925. Various proclamations (Nos. 8/21, and 22 of 1925) 
create mining reserves. 

America.— The changes effected in the Dominion of 
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Canada are not of so widespread or fundamental a char- 
acter as those above-mentioned in the case of South 
and East Africa. Two Dominion Acts, the Yukon Quartz 
Mining Amendment Acts of 1925 and 1926, amend the 
Yukon Quartz Mining Act, 1924. As regards Dominion 
Regulations changes of a minor nature have been made in 
the case of the Alkali Mining Regulations and the Quartz 
Mining Regulations and a new consolidation of the Coal 
Mining Regulations has been issued during 1926. 

In the case of British Columbia, additional regulations 
under the Metalliferous Mines Regulation Act are 
published in the Gazette for April 22, 1926, and later 
amended by the notice dated May 19, 19a#. The 
Dominion Order-in-Council dated August 20, 1925, affects 
mining in the Railway Belt of British Columbia. 

As regards Ontario, the Mining Act of 1925 further 
amends section 36a of the Mining Act of Ontario. Certain 
minor changes are made by C. 8 and C. 12 of the Statutes 
of 1926. The Statute Revision Amendment of 1926 
involves certain repeals relating to mining, especially the 
repeal of the Metal Refining Bounty Act, 1914. 

In the case of Nova Scotia, three Acts of 1925 affect 
mining, viz., C. 26 which amends the Mines Act ; C. 27 
which amends the Coal Mines Regulation Act ; and C. 7 
being an Act for the encouragement of zinc mining. As 
regards the rest of the Dominion, no change of importance 
has been noted and no change has been noted in the 
case of the Dominion of Newfoundland. 

No substantial changes have been made in British 
Guiana, the changes made by the Mining (Consolidation) 
Ordinance, 1920, Amendment Ordinance, 1925, being very 
slight. Reference, however, is made to the Summary 
Conviction Larceny Ordinance, 1924, and to the Tax 
Ordinance, 1926, sections 49 and 50 of which relate to 
mining. The form of exploration licence issued under the’ 
Mining (Mineral Oil) Regulations, 1912, has been altered. 

In the Falkland Islands the Administration of Justice 
Amendment Ordinance, 1925, amends the Mining Ordi- 
nance, 1918. In the case of the Caymen Islands only a 
minor amendment of the Oil Mines Law, 1924, is effected 
by the Oil Mines Law, 1924, Amendment Law, 1925. 

Asia . — In the case of the Empire of India, including 
Burma, no important changes have been noted. A new 
Rule, 4Sa, relating to assignments or transfers, should, 
however, be mentioned. In Burma rules have been made 
under the Upper Burma Ruby Regulations, 1887, for the 
Thabeitkyin Stone Tract. Modifications of the Burma 
Minerals Concession Manual are to be found in List No. II. 
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Of these alterations, the most important is that relating 
to the transfer to third persons of the rights or interests 
of the holders of mining rights under licences or leases. 

The mining law of Palestine has been entirely recast 
by the Mining Ordinance, 1925, and its amendment of 
1925 and the Regulations thereunder and by the Mining 
Amendment Ordinance, 1926. It is of interest to observe 
that the Palestine mining law is similar in form in many 
of its provisions to the Model Mining Ordinance which 
was prepared by the Imperial Mineral Resources Bureau 
as an Ordinance which would best encourage mineral 
development m the case of Crown Colonies and the like. 

In the Federated Malay States, minor alterations only 
are to be noted. These are to be found in Government 
Gazettes of May 14, 1926, and November 13, 1925. 

In Cyprus, the mining law has been substantially 
altered by the passing of the Mines Regulation Amendment 
Law, 1925, together with the Mines Regulations, 1926, 
and the Mines Regulations Amendment Rules of Court, 
1926. 

Australia . — In the case of the Commonwealth of 
Australia, the Precious Metals Prospecting Act, 1926, has 
been passed. The Encouragement of Mining Ordinance, 
1926, amends the Encouragement of Mining Ordinance, 
1913. By Act No. 5 of 1926, the Petroleum Prospecting 
Act, 1926, petroleum prospecting and geological surveys 
are made the subject of substantial State assistance. 

In Victoria no changes have been noted. In New 
South Wales, the Coal Mines Amendment Act, 1925, and 
the Mines Rescue Act, 1925, have been passed. Of these, 
the Coal Mines Regulation Act elfects substantial changes. 

In Queensland, the Mining Amendment Act (No. 8 
of 1925) and the Coal Mining Act (No. 30 of 1925) have 
been passed ; while in Western Australia, a Miners’ 
Phthisis Amendment Act has become law. 

No changes have been noted in South Australia or 
Tasmania. 

In the case of New Guinea, the Mining Ordinance, 19^5, 
amends the Mining Ordinance, 1924, which is now known 
as the Mining Ordinance 1922-25. The Mining Ordinance 
1922—25 is further amended by the Mining Ordinance 
(No. 2) 1925. There is a minor amendment to the Regula- 
tions. 

Statutory rules have been made in Papua under the 
Mining Mineral Oil and Coal Ordinance, 1923, and involve 
amendments of the 1924 Regulations. • 

New Zealand . — ^The Dominion of New Zealand has 
passed an important Coal Mines Act (No. 39 of i 92 S)» 
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under which regulations have been made. Numerous 
amendments of the Regulations under the Mining Act 
of 1908 have been collected in a compilation published 
in 1925 by the Government Printer and entitled “ Com- 
pilation of Amended Regulations under the Mining Act, 
1908.” 

The Imperial Institute is continuing the series of 
publications, commenced by the late. Imperial Mineral 
Resources Bureau, entitled “ The Mining Laws of the 
British Empire and Foreign Countries.” Until this is 
completed, it will not be possible to make an exhaustive 
survey of the laws and regulations that modify the mining 
laws of the Empire. It is believed, however, that 'tlfc 
above review gives a fairly complete account of the changes 
that have taken place since the beginning of 1925. 

The Utilisation ol Slate Waste.— The Imperial Institute 
dealt recently with an inquiry as to the possibility of 
finding a market for slate waste, large quantities of which 
are available in North Wales. A large proportion of the 
slate actually quarried, in the production of roofing slate, 
goes to the waste dumps. According to information 
received at the Imperial Institute, only a comparatively 
small percentage of the slate quarried is marketed, the 
total amount of waste amounting probably to over two 
million tons a year. It therefore seems worth while to 
indicate what has been done towards the solution of this 
problem and point out the possible uses of this material. 

The following is a typical analysis of slate : Si02, 
53-92; TiOj, o-8o; AljO,, 24-09; Fe^Oa, 1-87; FeO, 
6-^2; MnO, 0-19 ; CaO, 0-24 ; MgO, i-8a; KjO, 3*64 J 
NajO, 0-74; PaOs, 0-19 ; FeSj, 0-13 ; water and loss on 
ignition, 5-87 per cent. Such material can be supplied 
in the form of a powder having the degree of fineness 
requisite for its use as a filler, for which it is eminently 
adapted. 

Investigations in the United States are reported to 
have shown that powdered slate is equal in quality to 
other fillers for use in asphalt road-surface mixtures. 
In this connection it might usefully replace the some- 
what expensive Portland cement which is used in the 
United Kingdom for filling the voids in certain asphalt 
paving mixtures. Other uses that have been suggested 
involve its employment as a filler for oilcloth, linoleum and 
rubber goods ; as a base for the preparation of pigments 
in the manufacture of paints and distempers ; and as an 
ingredient of soaps and cleansing agents. 

Experiments recently carried out by the Building 
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Research Station have shown that the addition of finely 
ground slate waste to concrete mixtures effectively re- 
duces their permeability to water. The possibility of 
manufacturing building materials from slate waste in 
conjunction with clay or lime has received considerable 
attention, and it is understood that a building material 
containing 85 per cent, of slate dust, and claimed to possess 
good strength, is now undergoing tests at Nottingham 
University. 

It seems not unlikely that the manufacturing in- 
dustries of this country could use effectively a considerable 
part of the slate products now going to waste. It is 
more particularly as an inert filler and especially as an 
ingredient in patent roofing material that these products 
merit attention. It is of interest to note that large quan- 
tities of slate waste are consumed in the United States 
in these ways, but mostly as granules for roofing material. 
The amounts of slate granules (including “ flour ”) sold 
in the United States during the years 1922-24 were as 
follows ; 

Long tons, 

J922 339.*<>8 

19*3 4>*.73* 

1924 . . « . . • 457.86<> 

Of the total amount sold for these purposes in 1923 only 
7,162 long tons consisted of “ flour.” Exports of slate 
from the United States during 1923 and 1924 included 
granules, the total quantity of granules so exported in 
1924 amounting to 7,839 tons, the whole of this being 
sent to Canada. In Great Britain, however, where 
enormous quantities of slate waste are available, little 
or no use seems to have been made of the material in the 
manufacture of patent roofing materials and other products. 

Any possible consumers of slate waste products 
requiring samples or further information should commu- 
nicate with the Director of the Imperial Institute, South 
Kensington, S.W.7, who will be pleased to attend to any 
inquiries. 

Beryl in Canada. — ^According to information received 
by the High Commissioner for Canada in London from 
the Mines Branch of the Dominion Department of Mines 
at Ottawa, Canadian occurrences of beryl, a silicate of 
aluminium and beryllium, have hitherto been regarded as 
of mineralogical rather than of commercial interest ; but 
a new use for the metal beryllium (glucinum), as a con- 
stituent of special lightweight alloys, has recently directed 
attention to the economic value of these occurrences. 
One of the richest deposits known in Canada is situated 
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in Renfrew County, Ontario, about 1 50 miles north-east 
of Toronto, near the village of Quadville. The beryl here 
occurs in a coarse pegmatite dike, in well-formed crystals, 
some of which are 2 ft. or more in length and from 3 to 
6 in. in diameter. The extent of the deposit has not yet 
been determined, but surface conditions indicate possi- 
bilities of a large tonnage of high-grade beryl. A number 
of rarer minerals are associated with the beryl in this 
deposit. 

Of various other deposits of beryl known in Canada, 
the most promising is situated in the Abitibi region of the 
western part of the Province of Quebec, 20 miles south- 
west of Amos on the Canadian National Railway. Biryl 
was discovered here some fifteen years ago when mining 
operations for molybdenite were being carried on. It 
occurs as crystals measuring up to 3 or 4 in. in diameter 
embedded in a mass of flaky muscovite mica containing 
a small amount of felspar. 

The pure, deep green, transparent forms of beryl are 
in great demand as gemstones. Ordinary beryl is some- 
times used to replace felspar in the manufacture of porce- 
lain for use in the higher grades of spark plugs and insu- 
lators ; a wider recognition of its utility for this purpose 
alone would probably lead to a considerable demand for 
the mineral. Its toughness and hardness also make it 
useful as an abrasive ; for this purpose the electrically- 
fused mineral is said to have met with success. Beryllium 
salts are used for several purposes, the nitrate in particular 
being used to increase the strength of incandescent gas 
mantles. The difficulties involved in the commercial ex- 
traction of the metal from its ores have hitherto restricted 
its use, but the remarkable physical properties which 
render it especially useful in the manufacture of electrical 
and other apparatus have in the last five years been more 
fully recognised, and increased attention has consequently 
been devoted to the metallurgical problems. The more 
economical methods that have recently been devised for 
the recovery of the metal and its salts will render these 
available for more extensive use. This result is giving 
a stimulus to prospecting for beryl deposits in Canada, 
and may lead to important developments. 

Garnet and its Uses. — ^The use of garnet as an abrasive 
has previously been briefly referred to in this Bulletin 
(1924, 22, 502). Garnet occurs at various localities in 
Canada, India and other parts of the Empire. Several 
enquiries relating to these occurrences have been received 
recently at the Imperial Institute, and it may therefore 
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I>rove of some interest to ^ve a brief summary of informa- 
tion published recently in a bulletin (No. 256) of the 
United States Bureau of Mines, entitled “ Garnet : its 
Mining, Milling and Utilisation,” by W. M. Myers and 
C. O. Anderson. 

Garnet is a common accessory mineral in a large 
variety of rocks, but concentrations of the mineral possess- 
ing the necessary qualifications for ornamental or industrial 
use are relatively few. As a gemstone, garnet has been 
prized since prehistoric times, and, in common with other 
gems, has been credited by the superstitious with the 
possession of certain magical and medicinal properties. 
Almost every one of the seven different varieties of garnet 
has been used for jewellery, but the fiery red pyrope is 
undoubtedly the most popular. It is obtained near 
Aussig and Teplitz in the Bohemian Mittelgebirge, which 
is probably the only district in the world where the col- 
lection and preparation of gem-quality garnet for market 
are of sufficient importance to constitute an established 
industry. Recently, however, a massive variety of the 
chromiferous garnet uvarovite has been exploited in the 
Western Transvaal (see p. S6j), which promises to rival 
jade as an ornamental stone. Garnet in general does not 
now enjoy the popularity as a jewel which it did in former 
days. There was some demand at one time for garnet 
chips for use as watch pivots, but sapphire and ruby 
(especially the artificial products) are more efficient for 
this purpose, and garnet is now only used for the cheaper 
bearings. The principal use for garnet, however, is 
occasioned by its peculiar abrasive properties. Garnet 
has no true cleavage and its fracture is irregular, so that 
when crushed, the fragments which result are many-angled. 
They are roughly equidimensional, with a multitude of 
sharp, chisel-like cutting edges. These fragments break 
up in use, producing further sharp edges, and garnet seems 
to possess just sufficient brittleness to break up under the 
strain of ordinary use rather than to wear down to a 
smooth surface. Herein lies its peculiar advantage as an 
abrasive. Incidentally garnet is harder than either glass 
or quartz. As an abrasive, it is principally used in the 
form of garnet paper or cloth, but there is also a con- 
siderable quantity employed in the form of powder for 
grinding plate-glass. Garnet paper was first made in 
1880 and began to be of commercial importance two years 
later. By for the greatest developments both in the 
mining, preparation for market, and cpmmercial applica- 
tions of garnet as an abrasive have taken place in the 
United States. The principal deposits are in the Adiron- 
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dacks in New York State ; near North Creek, Warren 
County ; near Wevertown and Johnsburg ; and on Casey 
Mountain. In New Hampshire, abrasive garnet is quarried 
at Currier Hill, Merrimac County and near Danbury. In 
all the above, the variety of garnet is almandite, occurring 
principally as crystals of from i to 3 in. in diameter in 
gneiss. The garnet content of the rock seldom exceeds 
12 per cent., but massive aggregates are occasionally met 
with. In North Carolina, rhodolite garnet is produced 
from garnetiferous schists on Sugar Loaf Mountain. In all 
cases the rock is crushed and the garnet concentrated by 
gravity methods by means of elaborate processes of jigs, 
tables, screens, etc., which differ in each individual case, 
and which are fully described in the publicationHmder 
notice. The pure product is crushed and sized by screens 
into grades varying from No. 3^, which is equivalent to 
20 mesh, to 7/0, which is 220 mesh. Extremely accurate 
sizing is demanded by the trades concerned, only 5 per 
cent, of the next coarser number being permissible in any 
grade. Garnet paper is principally employed by the 
wood-working industries, especially for high-class work, 
also by boot- and shoe-manufacturers and repairers, some 
metal workers, and for finishing rubber, celluloid, bakelite 
and other special substances. Abrasive wheels in which 
garnet is bonded with sodium silicate, rubber, shellac, etc., 
have also a limited application to some industries. Garnet 
does not invariably possess the qualities desirable for 
abrasive purposes, and the only way in which a sample 
can be tested for its abrasive quality is by submitting it 
to a manufacturer for an actual abrasive trial against a 
standard commercial sample. 

Recent Mineral Developments in Manitoba. — ^The mineral 
output of the province of Manitoba during 1924 had a 
total value of $1,534,249, including: cement, $746,750 
calcined gypsum, $348,212; lime, $121,518; clay pro^ 
ducts, $117,450; stone, $93,876; sand and gravel, 
^81,987; gold, $24,393; silver, $93; and natural gas, 
$60. Between the years 1917 and 1920, copper figured 
prominently in the output ; but from 1921 to 1924 
inclusive there was no output of this metal recorded, 
although there are copper-ore deposits of considerable 
magnitude in the province ; the largest being that at 
Flin Flon Lake. Remarks on developments in connection 
with this deposit were made recently in this Bulletin 
(1926, 84 , 115). For further details with reference to the 
mineral resources of the province, readers interested 
should refer to a useful recently-published brochure 
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entitled The Mineral Resources of Manitoba, by R. C. 
Wallace, which is issued and distributed by the Industrial 
Development Board of Manitoba, Winnipeg. 

In an official statement issued still more recently, the 
Industrial Development Board of Manitoba reports that 
the mineral production of 1925 shows an encouraging 
increase over that of 1924, while the production of 1926 
promises to exceed considerably that for 1925, even if 
the metalliferous deposits now being developed do not 
reach the producing stage by the end of the year. 

The Portland cement production for 1926 is showing 
a striking increase in value as compared with the previous 
year ; and it seems probable that, with the type of build- 
ing now under construction in the west, this increase will 
be maintained. 

Mining operations and development work are proceeding 
in the Long Lake-Bulldog Lake-Partridge Lake gold- 
bearing district at the headwaters of the Manigotagan River 
and near the Ontario boundary, at the east end of the district 
now generally known as the Lake Winnipeg mining district. 

Active interest is being shown in the lithium mineral 
deposits, which have been proved to extend beyond the 
position where they were originally discovered (east of 
Pointe du Bois), to the country north of the Winnipeg 
River, both east and west of the Oiseau River. On Shat- 
ford Lake, west of Bernic Lake, tinstone has been found 
in a pegmatite, this being the Lrst occurrence of tinstone 
to be noted in the province. It is suggested that the 
pegmatites of the Lower Bird River and Winnipeg River 
area are worthy of the attention of prospectors. 

Investigations are proceeding to test the possibility of 
making more extensive use of the sands of the province, 
ir foundry practice, brickmaking and glass manufacture, 
building operations are creating a large demand for Mani- 
toba limestone, and plant for the planing and carving of 
stone has been introduced to cope with this demand. 

The keen interest being taken in oil development in 
Alberta has led to a renewal of interest in the oil possi- 
bilities of the Western Manitoba districts and drilling is 
proceeding at Treherne, where a supply of gas has been 
used for many years. Drilling has been going on for 
some time at Mafeking, and territory on the south flank 
of the Riding Mountain may also be explored. 

Much of the interest now being displayed in these and 
other aspects of mineral development in Manitoba is 
connected with the proposed projection of railways north- 
wards into the two mineral areas east of Lake Winnipeg 
and north of The Pas. 


21 
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ABSTRACTS OF RECENTLY PUBLISHED LITERATURE 
ON MINERAL RESOURCES 

The following abstracts of the more important recently 
published papers and reports on mineral resources relate 
not only to the resources of the Dominions, Colonies and 
India, but also to those of foreign countries. The imperial 
Institute accepts no responsibility for the opinions expressed 
by the authors of the papers and reports referred to in these 
abstracts. 


METALS 

Aluminium and Bauxite 

Nyasaland. — ^The Nyasaland Government Tender Board 
at Zomba has advertised for tenders for the whole area 
of Crown land on the Lichenya Plateau of Mt. Mlanje 
for an exclusive licence to prospect for bauxite for a period 
of one year, with the option then to receive a sole mineral 
lease for a period not exceeding 21 years, with the option 
of renewal, subject to a royalty of 2 per cent, on the 
actual sale price of the mineral sold during any year and 
the payment of a rent of 2s. per acre per annum. 

Norway. — ^According to the Metal Bulletin (August 
24, 1926, p. 10), the Aluminium Corporation, Ltd., have 
obtained from the Norwegian Government a water-power 
concession at Glomfjord for 50 years for the purpose of 
operating a new aluminium plant there. Production will 
begin on a moderate scale and expand to a maximum of 
10,000 tons of raw aluminium per year, which will be 
approximately the production from the 38,000 kilowatts 
of hydro-electric energy available. The primary object 
of the new plant is the supplying of raw material to the 
Corporation's rolling mills at Dolgarrog, North Waka. 
The Corporation owns bauxite deposits in France. 

Copper 

Norfbem Bhodeiia. — Further particulars are now avail- 
able in regard to the plant for the treatment of oxidised 
copper ores at Bwana M’Kubwa, which commenced 
operations during September. The process consists, 
briefly, in crushing the ore to about i in. and drying it 
in modified rotary driers at a temperature of 400® 
to 450° C. It is then ready for a reducing action in a 
cylindrical furnace in an atmosphere of producer-gas. 
The copper minerals are thus converted to a form in 
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which they are soluble in an ammoniacal solution with 
which the ore is leached in large tanks. The copper is 
precipitated from the solution as a very pure oxide, which 
is mixed with tar and reduced to metal in a reverberatory 
furnace. The additional information now published in 
the S. Afr. Min. and Eng. Journ. (1926, 87 , 243-4) is 
concerned with the producer-gas plant and the accessory 
by-product recovery plant. The gas-plant necessary 
for the treatment of i,ooo tons of ore per day is being 
erected by the Power Gas Corporation, and consists of 
four generators for low-temperature gasification, each 
rated at 20 tons of Wankie coal per 24 hours. In addition 
there are by-product recovery and special tar de-hydration 
plants. Based on results obtained in England from a 
similar plant gasifying 60 tons of ordinary bituminous 
coal per day, the following yields per ton of dry coal are 
anticipated : 

122,000 cu. ft. of gas with a calorific value of 169 B.Th.U. 
at 0° C. and 760 mm. 

18 lb. of ammonia (NHj) equivalent to 70 lb. (NH4),S04. 
17 gal. of tar (of low-temperature quality). 

About 70 per cent, of the gas produced will be used 
in the special furnaces, while the remainder will go to the 
gas-engines that form part of the power plant. 

Canada. — Canadian Official Mining Notes (issued from 
the High Commissioner’s Office, London), reports that 
the Hollinger Mining Corporation is investigating copper 
deposits that have been discovered recently at Goshen, 
near Moncton in Albert County, New Brunswick. Ex- 
ploration work has been in progress for some time and is 
being continued. 

Aostcalia. — In his presidential address to the Chemical 
Society of Western Australia, P. M. Bonnerup described 
recent work carried out in connection with the Nevill- 
Soanes process for the recovery of copper from oxidised 
or roasted ores. The work described was the manu- 
facture of sponge iron {Eng. and Min. Journ.-Press, 1926, 
181 , 889-891). Briefly, the Nevill-Soanes process consists 
in leaching the oxidised or roasted ore with a solution of 
ferrous sulphate and sodium chloride at a temperature 
of 70® C. Cuprous and cupric chlorides are formed, and 
from these the copper is precipitated in a finely divided 
metallic form by the action of sponge iron and recovered 
by flotation. Several methods of manufacture of sponge 
iron have been tried. The one that gives most satisfactory 
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results is the use of a modified down-draft ga" pro'^ucer. 
Into this, alternate layers of charcoal and iron o (56 
per cent. Fe) are charged, and the hot zone is kept at a 
temperature of about 900® C., at which temperature the 
maximum reducing effect is obtained. As the iron ore 
passes down the producer it is reduced to metallic iron 
and falls with the ash into the water seal. The product 
obtained is crushed to pass a 20-mesh screen and roughly 
concentrated on a Wilfley table, the final product con- 
taining about 58 per cent, of metallic iron, which is regarded 
as quite satisfactory for the purpose in view. It is inferred 
from the experiments that a satisfactory solutioff of the 
problem has been found, although it is likely that further 
improvements will be made as a result of further ex- 
perience. 

Gold 

India. — ^The Chemical Age (1926, 16, 229) reports the 
discovery near Narnaul, Patiala State, in the Punjab, 
of an auriferous area, 12 to 16 sq. miles in extent. Samples 
taken by the State Mining Engineer are reported to have 
assayed from to 2 oz. per ton. The ore is stated to 
contain 6 per cent, of copper, an amount which makes 
the occurrence of economic interest as a copper ore, apart 
from the gold. 

Australia. — description of the mines of the Wiluna 
Gold Corporation, Ltd., which are 120 miles east of 
Nannine, in Western Australia, is given in the Mining 
Journal (1926, 158, 474). The lode system is 2 miles long 
and the ore reserves have been estimated at one million 
tons for every loo ft. of depth, the average value being 
{,2 per ton. The ore can be treated in a large-scale plant 
for £i per ton. A 20-foot reef was disclosed by three 
diamond drill holes 15 years ago, at a depth of 300 to 
400 ft. Further drilling has confirmed the former resul^s» 
and a shaft sunk to 300 ft. depth has been the means 
of opening up a 42 ft. reef carrying over one-half ounce 
of gold per ton. 

Lead and Zinc 

There have been several references recently to the 
Harris process of lead-refining, notably at the last annual 
meeting of the Pefiarroya Company, when it was stated 
that the results of working the process had been satis- 
factory. The method of procedure has now been described 
in detail in Metall und Erz, an abstract appearing in 
Mining Joum. (1926, 168, 535). The crude lead is melted 
in a 50-ton kettle and passed in small quantities through 
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a fused ixture of caustic soda and salt. A r^ulated 
amount oi sodium nitrate or other oxidising salt is added 
from time to time, the impurities being oxidised thereby 
in preference to the lead. The operation is carried out 
at a temperature of about 400“ C. The impurities are 
easily recovered as well as the sodium salts, which can be 
used repeatedly in the process. If the lead has been 
desilverised with zinc, any small amount of zinc left in 
the lead is recovered in this way. Bismuth is not removed. 
The cost of refining depends, naturally, upon the quantity 
of impurities in the original lead ; but a case is given 
where it was 5s. 4^. per ton of refined lead as compared 
with 9s. lod. by another method. 

Canada. — Lead and zinc in eastern Canada are dis- 
cussed by F. J. Alcock of the Geological Survey of Canada 
in Mining and Metallurgy (1926, 7 , Si-6). High prices 
for these metals have led to increased search for new 
deposits and for information in regard to old mines that 
might pay to re-open. At present, the only steady 
producers of lead and zinc ores in eastern Canada are the 
Kingdon lead mine at Galetta, Ontario, and the Tetreault 
zinc property at Notre Dame des Anges, Quebec. The 
Appalachian region, including the Maritime Provinces 
and most of Quebec south-east of the St. Lawrence, is 
composed largely of Palaeozoic rocks which have been 
much disturbed and invaded by basic and acid igneous 
rocks. Lead and zinc sulphides occur at many localities 
in this region, and two properties are attracting special 
attention. The Federal zinc and lead mine is in the 
Gaspd Peninsula near the headwaters of the Berry Moun- 
tain Brook, about 46 miles from Cascapedia. A large 
number of veins have been exposed in shales and linae- 
stone, containing zinc-blende, galena, pyrite, marcasite 
and chalcopyrite in a quartz and carbonate gangue. The 
Stirling zinc deposit is in the south-eastern part of Cape 
Breton Island, about 4 miles from the Atlantic coast and 
35 miles from Sydney. The deposits are replacements, 
in parallel bands, of a volcanic complex, the ore minerals 
being zinc-blende, galena and chalcopyrite, all in a finely- 
divided state and intimately mixed with each other and 
with the gangue, which consists of unreplaced silicates 
of the original rock. Considerable quantities of ore have 
been developed at both the above mines. The neighbour- 
hood of the granite batholith of the pasp^ Peninsula is 
regarded as a hopeful field for prospecting. _ The Grenville 
region extends from south-eastern Ontario through the 
southern Laurentian highlands of Quebec to the Adirondack 
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region of New York. The older rocks consist of crystalline 
limestone, dolomite, gneisses and schists, and are invaded 
by a series of igneous rocks of varied composition, ranging 
from granite to peridotite, known as the Buckingham 
Series. The region is one of considerable metamorphism, 
in which four deposits of zinc ore have attracted attention, 
viz., the Tetreault property, mentioned above ; Calumet 
Island, Quebec ; Long Lake, Ontario ; and Renfrew, 
Ontario. All these occur, widely separated, in ancient 
limestones, and their similarity suggests that other such 
ore-bodies may be found elsewhere in this region. At 
various localities in eastern Ontario and in Quejjec are 
found well-defined veins having a gangue of cafme and 
containing barytes and fluorspar in places. The best- 
known example of this class of deposit is the Kingdon 
lead mine. Others of the same type are the Frontenac lead 
property, near Perth Road, Ontario ; the Hollandia 
lead mine, near Bannockburn in Hastings County, Ontario, 
in which neighbourhood there are a number of galena- 
calcite veins ; and numerous others throughout eastern 
Ontario. In northern Ontario and Quebec, several pro- 
perties are attracting attention as possible producers of 
lead and zinc. Notable amongst them is the Amulet and 
other properties in the Rouyn district, Quebec. The 
east side of Lake Timiskaming, and the neighbourhoods 
of Sudbury, Lake Geneva and Sault Ste. Marie are also 
mentioned as localities where development of lead and 
zinc deposits has been carried out recently. 

In Canadian Official Mining News Letter No. 88, issued 
by the High Commissioner for Canada, W. E. Cockfield 
describes recent developments in the Mayo district, Yukon. 
Production from the established properties continued 
steadily throughout 1925, and several others were brought 
to the point of production. The Treadwell Yukon 
Ltd., commenced running the first concentration mill TO 
the district, and shipped 1,135 tons of concentrates, 
containing 52 per cent, of lead and 584 oz. of silver per 
ton, up to the end of August 1925. This Company has 
found the vein which has been faulted on the lowest level, 
and has consequently increased its reserves materially. 
Several promising ore-bodies have been found on Galena 
Hill, immediately to the west of Keno Hill, and 375 tons 
of high-grade ore have been shipped from the Arctic and 
Mastiff Claims. In the more recently discovered Beaver 
River Area, about 45 miles north of Keno Hill, some 
prospecting was done in the summer of 1925. On account 
of lack of transport facilities, it is believed that large ore 
reserves will have to be shown before the expense of provid- 



LITERATURE ON MINERAL RESOURCES 579 

ing facilities can be justified. The ores of this area contain 
much less silver than those of the Keno Hill area, but 
active prospecting is in progress. 

Australia . — Western Australia , — ^The developments at 
Braeside were briefly referred to in a recent issue of this 
Bulletin, (1926, 24 , 117). A moie detailed account has 
now been given by C. M. Harris in Chem. Eng. Min. Rev. 
(1926, 18, 3SS-8) as a result of a recent visit of inspection 
to the field. Occurrences of lead ore have been found 
over an area of about 40 by 4 miles. This area lies about 
250 miles east of Port Headland, and extends south from 
the Barramine estate, east of and parallel to the Oakover 
River. The most important work has been done on the 
Ragged Hill lease, near the south end of the field, where a 
shaft has reached a depth of 88 ft. and is being continued 
to water-level, which is expected to be at about 130 ft. 
At the surface there were about 5 ft. of solid galena and 
about I ft. of galena and quartz on each wall. At a 
depth of 10 ft. lead carbonate appeared, and at 60 ft. the 
lead content decreased to about 40 per cent. Patches of 
galena then re-appeared and mixed ore continued to the 
bottom of the shaft. Th» outcrop of this lode has been 
traced for 1,800 ft., and a continuous length of about 250 
ft. has a possible average of 25 per cent, lead over a width 
of from 2 to 3 ft. A number of other shafts have been 
commenced on the field, but were abandoned at shallow 
depth on reaching the oxidised zone. The country is very 
rugged and broken up, the drainage cutting across the 
general line of strike. The rocks are a complex series of 
pre-Cambrian age, with later intrusions of dolerite. It is 
>oo miles from the field to the Marble Bar railway, and 
under present conditions the cost of landing concentrates 
at Fremantle is i per ton for freight alone. Unless 
developments prove the ore-bodies to be of sufficient 
importance to warrant the cost of extending the railway, 
the field generally is unlikely to be payable. 

Mexioo. — ^The production of zinc ores in Mexico has 
been increasing constantly in recent years. In 1921, the 
zinc content of ore produced was 1,256 metric tons, and 
for eleven months of 1925 it was 31, 954 metric tons. It 
is, therefore, timely that A. J. Garcia should deal in detail 
with the zinc industry in Mexico in the current number 
of the Boletin Minero (1926, H, April, 125-191). The 
principal State producing zinc ores in 1924 was Chihuahua, 
the zinc content of ore produced being 16,657 metric 
tons out of a total for the whole country of 24,473 metric 
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tons. In the same year, Coahuila produced 4,369 metric 
tons ; while Nuevo Leon, Zacatecas, San Luis Potosi and 
Jalisco produced smaller quantities. Deposits of zinc ores 
are known also in many other States. An English com- 
pany is the only producer in Chihuahua, and an American 
company is the principal producer in Coahuila. The 
chief deposits and treatment plants in all States are des- 
cribed, and a list is given of all properties held for lead or 
zinc. Conditions under which mining property is held or 
obtained form the subject of a separate chapter, while 
other information is given under railway rates, customs, 
tariffs, statistics and general trade in zinc. of the 

ore raised is concentrated and exported to EuropJe, taking 
the place of Australian concentrates that are no longer 
available for continental smelters. There are a number 
of concentrating plants supplied with ore from small pur- 
ducers. A zinc distillation plant with a capacity of 3,000 
tons of ore per month has been erected near Saltillo in 
Coahuila, but does not appear to have been successful 
hitherto. Another distillation plant, with a capacity of 
16 tons of zinc per day, has commenced production at 
Nueva Rosita, 12 miles west of Sabinas in Coahuila. 


Tin 

South-West Africa. — The rise in the price of tin has 
stimulated prospecting and production of cassiterite in 
Damaraland, where both lode and alluvial deposits extend 
on each side of the narrow-gauge railway for 100 miles 
north-west from Karibib. Between 20 and 30 tons is being 
won monthly by hand crushing and winnowing of out- 
crops according to the S. Afr, Min. and Eng. Journ. {1926, 
87 , 206). The recovery is poor, but a clean concentrate 
is obtained and good profits are made, T^he mining l^s 
favour the prospector. Excepting two concessions, me 
whole country is open to pegging, the landowner having 
no mining rights, but receiving a quarter of the royalty, 
the latter amounting to 2 per cent. The licence for a 
claim (1,200 X 600 metres) is $s. per month. 

Australia. — ^The present price of tin is stimulating work 
on the north-eastern coast of Tasmania, where several 
old fields are being revived and new finds made. A tin 
and wolfram mine at Storey’s Creek, about i $ miles east of 
Avoca, has been favourably reported on by A. McIntosh 
Reid. Two lodes are being worked, each being about 
600 ft. long and 3J ft. wnde. One contains about 
2 per cent, of tungstic oxide and i per cent, of tin, while 
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the other contains about 2 per cent, of tin and i per cent, 
of tun^tic oxide. Other finds are reported 2^ miles from 
Storey s Creek ; between the Gordon and Contact mines, 
2 1 miles from Branxholm ; at the Paris mine ; and near 
the ^ba mine. Tin oxide is being won from shallow 
mluvial deposits at Ruby Flat {Argus, 1926, April 30, and 
Chem. Eng. Min. Rev., 1926, 18 , 318). 


NON-METALS 

Bentonite 

United States. — Mining Bentonite in California ** is 
the title of an article by J. Melhase in Eng. Min. Journ.- 
Press (1926, 121, 837). The local industry arose in re- 
sponse to the demand for cheap and efficient substitutes 
for irnported fuller’s earth, which is consumed in large 
quantities by the oil refineries. The principal deposits are 
those in Southern California near Otay in San Diego 
County, and along the Amargosa River in Inyo County, 
extending over the border into Nevada. Other deposits 
occur at Fish Springs, Imperial County ; Coalinga, Fresno 
County ; and Daggett, San Bernardino County. 

The Otay bentonite, known as “ otaylite,*' occurs near 
the middle of a series of shallow-water marine deposits 
of Upper Miocene and Lower Pliocene age. There are 
several thin strata of bentonite of different colours making 
up a thickness of 4 to 6 ft. along the western outcrop, 
but thinning out eastwards. The deposits cover several 
thousand acres at a depth of about loo ft. The Daggett 
deposits are small, but interesting because they are 
enclosed as pockets of 10 to 200 tons in rhyolite of Ter- 
t ary age, from which they appear to have been derived 
by alteration in situ. The Amargosa River deposits are 
the most extensive, and at one time probably extended 
across the whole of the Amargosa Basin. They are worked 
near Ash Meadows, near Shoshone and near Stump Springs. 
A variety containing an admixture of gravel is found in a 
canyon 4 miles S.E. of Tecopa. While the latter is of 
Tertiary age, the others are the result of the alteration 
of a bed of volcanic ash intercalated with a series of brackish 
water sediments of Recent age. The bentonite beds are 
from I to 10 ft. thick and the substance is known locally 
as amargosite.*’ Except at Ash Meadows, the beds 
are worked by stripping the overburden. When freshly 
mined, bentonite is damp and sticky ,• it is therefore 
spread in the sun to dry, being periodically stirred by 
horse-drawn harrows or by hand shovels. At the end of 

21* 
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a week the material has been reduced to small lumps and 
the moisture content has dropped from 30 per cent, to 
7 per cent. The product is then bagged and sent to 
refineries. In preparing bentonite for refining heavy 
lubricating oils, kerosene and lighter fractions, the material 
is first dried at 230° F. It is then ground to an impalpable 
powder and after being treated for several hours with about 
4S per cent, of its weight of 96 per cent, sulphuric acid, 
it is drained and thoroughly washed with water. The 
efficiency of acid-treated bentonite in decolorising oils is 
stated to be much greater than that of fuller’s earth. 
About I lb. of prepared bentonite is used per barrel of 
light fractions, and up to 100 lb. per barrel of da^lit heavy, 
lubricating oils. It may be used several times over for 
light oils, but with heavy oils it is necessary to wash the 
clay after each application. Bentonite loses efficiency 
after each application and can only be used economically 
three times. The consumption has reached nearly 2,000 
tons per month, nearly all of which is taken by oil-refineries 
near Los Angeles and around San Francisco Bay. 


Cement 

United Kingdom. — In Min. Journ. (1926, 153 , May 22, 
412) there appeared an abstract of a paper presented to 
the Master Builders’ Association by H. Keeble on “ Quick- 
hardening Cements and their Application.” The differ- 
ence between quick-setting and quick-hardening is pointed 
out. A cement which loses its plasticity (i.e. sets) in 
3 or 4 minutes may well be weaker at the end of 24 hours 
than an ordinary slow-setting Portland cement, quick- 
setting being really detrimental to ultimate strength. 

Modern rapid-hardening Portland cements, of which 
“ ferrocrete ” is a well-known example, are merely ordinary 
Portland cements in the manufacture of which spt^ial 
care has been exercised in compounding of ingredients 
and control of burning temperature, followed by extremely 
fine grinding of the product. Such material is somewhat 
more expensive than ordinary cement in first cost, but, in 
view of its more rapid maturing, and greater ultimate 
strength, economies can be effected by its use, both" in 
time and quantity of cement employed, which more than 
repay the additional outlay. It is stated that a mixture 
consisting of 6 parts coarse aggregate, 3 parts sand and 
I part rapid-hardening Portland cement, will have the 
same strength in 28 days as a 4 : 2 : i mixture in which 
ordinary Portland cement is employed. Therefore, where 
density is not of primary importance, it is actually cheaper 
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to use the more expensive cement. Where rapid hard- 
ening is required, the mixture must, of course, be in the 
saine ratio as if ordinary cement were used. The author 
believes that in a few years, rapid-hardening cements will 
become standard. 

The new alumina cements are rapid-hardening, but 
they are not Portland cements. They harden even more 
rapidly, and their initial cost is much greater. It is 
stated that in practice alumina cement attains in one 
day a strength equivalent to that of quick-hardening 
Portland cement in 4 days and ordinary Portland cement 
in 28 days. It is argued that full advantage of this very 
rapid hardening cannot be made use of in practice because, 
in any kind of reinforced concrete work, density is an 
important consideration if the reinforcing material is to 
be prevented from rusting, and for this purpose a mixture 
in the ratio of 4 ; 2 : i is the minimum necessary. There- 
fore, apart from the increased ultimate strength, which 
cannot be utilised, there would be no advantage in using 
this much higher-priced article. The author contends 
that while alumina cement withstands the effects of 
sea-water, a properly-graded and properly-laid Portland 
cement also possesses thi§ property. The use of alumina 
cement is definitely advantageous where it is important 
for the work to be ready to bear strains within 48 hours 
of being laid. An interesting feature in the setting of 
alumina cement is that the set takes place from the centre 
outwards and heat is generated, so that the surface of 
the work must be kept wet, or it is likely to powder. 
This heat generation enables alumina cement to be laid 
in frosty weather. It is stated that, if alumina cement is 
mixed with Portland cement, a quick-setting product 
results, so that care must be exercised in changing over 
from the use of one to the other to see that all tools, 
mixers, etc., have been well cleaned. 

Australia. — About the middle of 1925 it was reported 
{Ind, Aust. Min. Stand., 1925, 74 , Aug. 6, 165) that a 
new cement works at Railton, Tasmania, had commenced 
experimental production. These works have now started 
productive operations on a commercial scale, which are 
expected to be continuous {ibid., 1926, 76 , April i, 387). 
It was originally intended to erect the works at Berrie- 
dale, where suitable raw material is available, but the 
present site at Railton was chosen with a view to the 
utilisation of the local deposits of oil-shale as a fuel for 
cement-burning. It has, however, been found inadvisable 
to depart from the orthodox method of burning by means 
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of pulverised coal, and the oil-shale will be worked inde- 
pendently. It will be necessary to employ coal only for 
the actual burning in the kilns, all other power being 
supplied by the State Hydro-Electric Department at a 
very cheap rate. The situation of the works permits of 
easy distribution to all mainland ports. Cement produced 
at Railton is to be used in the construction of the Sydney 
Harbour bridge. 

The importance which the cement industry is assuming 
in Australia is illustrated by figures quoted by Ind. Austr. 
Min. Stand., 1926, 76 , May 20, 576. The annual capac- 
ities of plants erected and under construction in November, 
1925, were as follows : 


SUte. 

New South Wales 




Brectcti. 

Tona 

ptr annum. 

. 435,000 

Under 

oonstniction, 

Tom 

per annum. 
135.000 

Victoria . 




. 182,500 

— 

Queensland 




. 60,000 

— 

South Australia 




. 82,000 

— 

Western Australia . 




. 36,000 

— 

Tasmania 




35.000 

25,000 

Total 




. 830,500 

160,000 


The total sales of cement in Australia, for the year 
ending November 30, 1925, are given as 555,240 tons, of 
which only 20,045 tons were imported. 

Oermany. — ^The process employed at the Leverkusen 
works of the I. G. Farbenindustrie A.-G., for making 
Portland cement from gypsum is described under “ Gyp- 
sum and Anhydrite,” on p. 586. 

Coal 

Australia. — Details of a process invented by A. G. 
Black, of Melbourne, for the carbonisation of the broVn 
coal of Altona, Victoria, are given in the Iron and Coal 
Trades Review (1926, 112, 973). One ton of coal yields 
on distillation a crude oil and other by-products, and one- 
half ton of “ charcoke ” residue, which is briquetted. An 
analysis by the Government analyst of the coke gave : 
water, 3’03 ; volatile matter, 15*96 ; fixed carbon, 77*88, 
and ash, 3*13 per cent. The calorific value was 13,520 
B.Th.U. A plant is to be built at Altona. 

A company, the Seymour Coal Mines, Ltd., has been 
formed to exploit the deposits of coal, estimated to con- 
tain 30 million tons, at Seymour, on the east coast of 
Tasmania, between Hobart and Launceston. According 
to the Industrial Australian and Mining Standard (May 13, 
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1926, p. 558) various analyses of the coal show its calorific 
value to be between 12,930 and 13,163 B.Th.U. The 
main workings will be J mile only from the loading pier 
in the harbour. The utilisation of this coal will render 
Tasmania less dependent upon coal from New South 
Wales, the supply of which is occasionally curtailed through 
industrial troubles ; moreover, freight charges will be 
less. 

New Zealand. — ^The Chem. Eng. and Min, Rev. (May 5, 
1926, p. 315) describes the installation of the Stockton 
Coal Company at Westport for transporting coal in a 
flume from their Fly Creek section to the shipping bins at 
Westport, a distance of s| miles. During a trial run, 65 
tons of coal were conveyed the whole distance in 36 
minutes without appreciable damage. It was estimated 
that the carrying capacity of the flume is i Jo to 180 tons 
per hour, and that there will be a considerable saving in 
transport charges over an electric haulage system. 

Diamonds 

Tanganyika. — ^According to the Financial Times, July 9, 
1926, P. Wagner has contributed a paper to the South 
African Association for the Advancement of Science, in 
which he states that he has examined specimens of the 
parent rock in which the Tanganyika diamonds are found, 
and has reached the conclusion that it consists of basaltic 
kimberlite, probably constituting a true pipe. This is the 
most northerly occurrence of kimberlite yet recorded in 
Africa. 

Fluorspar 

Queensland. — ^Two fluorspar occurrences in the Mun- 
gana district are reported on by C. C. Morton, Govern- 
ment Geologist, in Queensland Govt. Min. Journ, (1926, 
27, 202). One is on Muldiva Creek, about 6 miles south- 
west of Mungana, where two fissure-lodes in granite have 
been worked and two others are known. About 500 tons 
of fluorspar, containing 90 to 95 per cent. CaF*, have been 
shipped to Chillagoe smelters. The other occurrence is 
about 3 miles farther to the south-west. The vein is 
clearly defined for a distance of 20 chains. It is in mica- 
ceous schist at one end, where it is very siliceous, but the 
best outcrops of fluorspar occur in granite, and are found 
at intervals over a distance of 10 chains. The width 
occupied by fluorspar varies from 6 in.' to 5 J ft. A large 
tonnage of the mineral could be quickly and cheaply 
extracted from this deposit under favourable economic 
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conditions. At present, cartage to Mungana costs per 
ton, while rail freight to Chillagoe is i6s. 3d. per ton. 


Gypsum and Anhydrite 

The Chem. Trade Journ. (1926, 79 , July 2, p. 3) con- 
tains an article on the manufacture of ammonium sulphate 
and sulphuric acid from gypsum. The former process, 
which was designed to meet the needs of the synthetic 
ammonia industry, is now employed not only at the 
Oppau and Merseburg works of the I.G. Farbenindustrie 
A.-G. in Germany, but also at the Dillingham works of 
Synthetic Ammonia and Nitrates Ltd. in Englafl?f The 
ammonia produced from atmospheric nitrogen is first 
converted into ammonium carbonate, which is then caused 
to react with finely-divided gypsum or anhydrite so that 
ammonium sulphate and carbonate of lime result. The 
whole of the ammonia is not converted into sulphate, 
but the by-product carbonate of lime contains some 
ammonia and has therefore an enhanced agricultural value. 

The development of the process for making sulphuric 
acid from gypsum and anhydrite has been entirely in the 
hands of the Bayer Company (now incorporated in the 
I.G.), but details of their methods had not been made 
public until an account of the whole process was given by 
W. J. Muller at a meeting of the Verein deutscher Chemiker 
last October. This was recently published in Zeit. angew 
Chem. (1926, 89 , Feb., 169J. Intensive investigations were 
commenced in 1915 with a twofold object, {a) to drive off 
the whole of the sulphur from the gypsum in the form 
of oxides of sulphur, and (i) to ensure that the lime residue 
should be in a form in which it could be readily marketed. 
As regards (a), it was known that calcium sulphate dis- 
sociates at a lower temperature in the presence of car^^n 
than by itself, and also that in order to drive off all TOe 
sulphur dioxide, the sulphate has to be mixed with sub- 
stances containing silica or alumina. Laboratory experi- 
ments led to the conclusion that, if a mixture of gypsum 
and coal with aluminous and siliceous substances could be 
devised such that the residue after roasting had the com- 
position of the mixture normally employed for the pro- 
duction of Portland cement, both of the above objects 
would have been achieved. After surmounting great 
difficulties, both at the laboratory stage and later on a 
commercial scale, the process was proved to be practicable, 
and even became more successful commercially than had 
been anticipated. It was estimated that by February, 
1926, the works at Leverkusen would be turning out 
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2,300 tons of sulphur tnoxide and 3,000 tons of cement 
clinker per month. This plant is being greatly extended 
and the process is being adopted at other works of the 
German combine. Briefly, the method employed is that 
covered by D. R. Patent No. 388,849. The process is 
exactly analogous to that employed for the production of 
Portland cement from limestone, except that sulphur 
dioxide gas is evolved, from which sulphuric acid is manu- 
factured, instead of carbon dioxide gas, which is a waste 
product. A finely-ground mixture of gypsum, anhydrite, 
or precipitated calcium sulphate, coke and clay-slate is 
fed into rotary kilns fired with pulverised coal (waste 
brown-coal dust suffices) and sintered. Three essential 
conditions must be satisfied : (i) the mixture must be 
introduced into the furnace dry, (2) a weakly oxidising 
atmosphere must be maintained in the furnace, and (3) 
the theoretical amount of carbon in the mixture must be 
considerably reduced in order to prevent the formation 
of calcium sulphide ; half the theoretical amount being 
used in practice. The kilns are 50 metres long and 2^ 
metres in diameter, and are each capable of handling 
100 tons of mixture per day. The gases evolved contain 
6 to 7 per cent, of sulphur dioxide, which, after purification, 
is converted into sulphuric acid either by the contact or 
the chamber process. The cement clinker residue from 
the kiln is ground with blast-furnace slag and sold as 
blast-furnace cement. This is of good quality. It is 
stated that 136 tons of anhydrite will produce 84 tons of 
clinker and 98 tons of sulphuric acid (strength not stated), 
and the cost of producing the cement is alleged to be no 
greater by this method than by the usual process of manu- 
facture from limestone. 


Petroleum and Allied Products 

Canada. — ^The Minister of Public Works and Mines in 
Nova Scotia has confirmed the announcement that an 
exclusive oil exploration licence has been granted over 
5 million acres in Nova Scotia to the New York firm of 
H. L. Doherty & Company. The same firm had previously 
secured similar rights for Prince Edward Island, where 
a test bore has reached a depth of i ,400 ft. The Company 
has also contracted for exploration rights over Pictou 
Island, where it is stated that a well-defined anticline 
follows the whole length of the island. Another American 
company is boring for oil in Inverness County, Nova 
Scotia, under exclusive rights of exploration {Canad, 
Min. Joum., 1926, 47 , 694). 
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Australia. — ^The search for oil in Australia formed the 
subject of an interesting paper by Arthur Wade before 
the Institution of Petroleum Technologists recently (Joum. 
Inst. Petr. Techn., 1926, 12, No. 55, 145-172). After giving 
an account of the attempts that have been made to find 
oil in Australia and New Guinea, the author reviews his 
own work as adviser to the Commonwealth Government 
from 1913 onwards. The shale-oil industry was at one 
time successful in New South Wales, but competition from 
imported oil, and internal troubles in the industry itself, 
caused it to languish. It is hoped, however, that a new 
lease of life will be given to it by means of renewed interest 
and new methods, in which case the demand ft>!*an in- 
ternal supply of oil will be largely met. Much of the 
early drilling for oil was badly directed owing to mis- 
apprehension of the nature and origin of the bitumen 
found along the coasts and of the coorongite found inland. 
Present activities are being much more scientifically and 
expertly directed. The Tertiary formations that have 
been studied do not appear to be very promising, and 
Wade thinks that the older formations offer the best pros- 
pects for finding oil in commercial quantities. In two 
cases he found evidence of denuded oilfields of which only 
the last traces are left. On tne whole, despite disap- 
pointments up to the present, there are still hopes of oil 
deposits being discovered. Much detailed work is re- 
quired before a continent as large as Australia can be 
condemned. A great part of Australia has not yet been 
geologically examined or mapped, while other large areas 
have only been covered by rapid reconnaissance surveys. 
It is estimated that not more than 1 per cent, of the con- 
tinent has been mapped in such detail as our British maps 
show. It is therefore possible that there may be areas 
of equal or greater interest than those dealt with. 

The Joint Committee of Public Accounts of the Cdhi- 
monwealth Parliament have now issued two parts of their 
report upon The Expenditure on Oil Exploration, Develop- 
ment, Refining, etc., in the Commonwealth and Papua 
(Melbourne, Government Printer : Part I, No. 34 — F. 
17820, 1925 ; Part II, No. ii — F. 2351, 1926). Recog- 
nising the importance of adequate and regular supplies of 
oil being available within Australia, if possible, for indus- 
trial and defence purposes, the Committee not only 
investigated Commonwealth expenditure, but also inquired 
into the steps being taken to render Australia less depen- 
dent on outside sources for motor spirit, fuel and lubri- 
cating oils, and similar commodities. 

Part I comprises an introduction, an account of the 
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Committee’s proceedings and the result of their inquiries 
into oil exploration in Papua and in Australia. The 
conclusions reached are (i) that further detailed geological 
mapping in the Roma district of Queensland and the 
Kimberley district of Western Australia should be under- 
taken, and trial borings conducted where favourable 
structures are found ; (2) that certain areas in New 
South Wales offer prospects of supplies of natural gas ; 
(3) that it is better to assist systematic investigations 
than to offer rewards for success in finding oil ; (4) that 
the prospects ,of oil being discovered in Papua are hopeful 
and (5) that in the event of oil not being found in com- 
mercial quantities under the present agreement with the 
Anglo-Persian Oil Company, the work should be continued. 

As a result of representations made by the Committee 
at an early stage of its inquiry the Commonwealth 
Government convened a conference of geologists and 
others qualified to discuss the subject of the creation of 
a Federal Geological Survey. The conference passed a 
number of important resolutions, including a recommenda- 
tion to establish such a Survey, and the Committee point 
out that the annual cost of the organisation proposed 
would be about They state that they had not 

in mind the creation at the outset of such an elaborate 
organisation ; also that they are of the opinion that an 
efficient Federal Geological Survey can be created for a 
considerably smaller annual amount and can achieve the 
desired objects. A minority of the Committee consider 
that the recommendations of the conference of geologists 
should be adopted and put into operation. 

Part II deals with shale-oil, power alcohol, liquid fuels, 
etc. In regard to shale-oil the Committee recognised the 
limitations of this industry as a commercial proposition 
and approached the question from the aspect of national 
defence, for which purpose they had no doubt of its 
importance. They found that the Australian shale de- 
posits on a conservative estimate would only yield supplies 
for about 25 years at the present rate of consumption of 
oil, and concluded, therefore, that the deposits should be 
regarded as a national asset and conserved as ,an insurance 
against a time when Australia’s supplies from overseas 
might be threatened. They recommended unanimously 
that steps should be taken to have the oil-shale deposits 
of Australia vested in the Commonwealth, and that ex- 
perimental research work should be continued to the 
point of production, so that the works could be placed on 
a nucleus basis in conformity with the policy already 
controlling the munitions factories. Although the manu- 
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facture of power alcohol and other liquid fuels from vege- 
table crops, coal and other sources would supply the 
lighter oils required, it would remain for the shale-oil to 
provide the equally essential heavier classes of oil. 


Phosphates 

Irish Free State. — According to The Fertiliser, Feeding 
Stuffs and Farm Supplies Journ. (1926, June 16, p. 441), 
samples of phosphate rock taken from a deposit between 
Kilfenora and Ballyvaughan in County Clare were ex- 
hibited by the Irish Department of Agriculture at the 
Dublin Spring Show. Inquiries at the Departmeftr of 
Agriculture elicited the information that that Depart- 
ment is carrying out manuring trials with this material 
on grass-land and turnips during the present season. 
The material employed for these experiments contained 
46 per cent, tri-calcium phosphate. The thickness and 
extent of the deposits are not stated. 

Canada. — Prospecting by parties sent out by the Con- 
solidated Mining and Smelting Co. of Canada, has resulted 
in the discovery of phosphate beds over a large area in 
the East Kootenay district, British Columbia. Claims 
have been applied for to the west of the Elk River near 
Fernie, and also 6 miles north of the confluence of the 
Fording and Elk rivers {Eng. Min. Joum.-Press, 1926, 
121 , 738). Commenting on the discovery, the Amer. Fert. 
(1926, 04 , June 12, 28) points out that Canada, at the 
present time, imports large quantities of phosphates from 
the United States, while sulphuric acid is a waste product 
at the Consolidated Smelter at Trail, B.C. An economic 
outlet for this acid in the manufacture of superphosphate 
from local raw material would not only prove a great 
saving to the company, but would also lay the foundation 
of a new industry. 

Salt 

India. — ^The Maurypur salt works are about 8 miles 
west of Karachi on the seaward edge of the Moach plain. 
They cover about 1 80 acres, lying between the high-water 
mark of the normal spring tides and the still higher tides 
of June and December. The method of salt recovery, 
which is somev/hat different from the ordinary practice, 
is described by J. A. Dunn {Rec. Geol. Surv. India, 1925, 
66, Pt. 4, 384-6). The works are protected from inunda- 
tion by an earthwork completely surrounding them. A 
trench is dug all round inside this embankment and 
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another trench, 4 ft. deep by 7 ft. wide, is dug on the 
outside on the seaward side of the embankment. The 
outer trench fills with sea water each fortnight at spring 
tides, and by communicating sluices fills the main inner 
trench as well as subsidiary trenches which subdivide the 
area of the works. The total length of inner trenches is 
about 5,800 yds. The yrorks are let to the salt workers 
in plots, each consisting of 20 salt pans 29 ft. square. 
Brine is raised from wells varying in depth from ft. 
to 17 ft. according to their distance from a trench, and is 
evaporated in the pans in the usual way. The trenches 
act as a supply reservoir, increasing the flow of brine in 
the wells, and also as condensers. The concentration of 
the water in the trenches is from 8° to 13*5'' Baumc^ as 
compared with 3*^ for the sea water on the shore. These 
works produce from 1 1 ,000 to 1 6,000 tons of salt per 
annum, and it is proposed to increase this to 200,000 tons 
by developing a further 1,600 acres. In discussing this 
project, Dunn calls attention to the pernicious system at 
present in use whereby all mother liquors remain in the 
area of manufacture. 


BIBLIOGRAPHY 

Comprising the more important reports, articles, etc., contained in 
publications received in the Library of the Imperial Institute during the 
three months, June-August, 1926. 

The publications issued by the Governments of the Crown Colonies and 
Protectorates can be obtained from or through the Crown Agents for the 
Colonies, 4, Millbank, Westminster, S.W^.i. Applications for Dominion 
and Indian Government publications may he made to the Offices of the 
High Commissioners or Agents-General in London, 

General 

The Geology of the Carlisle, Longtown and Silloth District. By 
E. E. L. Dixon and others. Mem. Geol. Surv. England and Wales. 
Explanation of Sheets ii, 16 and 17. 113 + xiii, 9J x 6. 

(London : H.M. Stationery Ofi&ce, 1926.) Price 25. 6d. net. 

Government of the Gold Coast Report on the Geological Survey for 
the Period April, 1924-March, 1925. Pp. 30, 13 x (Accra: 

Government Printer.) 

Geology and Mineral Resources of Nyasaland. By F. Dixey. 
Mining Mag, (1926, 84 , 201-212). 

Report of the Director, Geological Survey of Southern Rhodesia, 
for the year 1925. Pp. 5, 13 x 8. (Salisbury, Rhodesia: Government 
Printer, 1926.) 

Geology and Mineral Resources of British Somaliland. By R. A. 
Farquharson. Mining Mag. (1926, 84 , 265-276, 329-340.) 

Geology and Economic Minerals of Canada. Economic Geology 
Series No. i. By G. A. Young. Geological Survey, Canada. With 
Annotated List of Economic Mineral Deposits in Canada, to accom- 
pany mineral map of the Dominion of Canada, 1924. Pp. 187 + 57, 
9j X 6J. (Ottawa : King's Printer, 1926.) 



592 BULLETIN OF THE IMPERIAL INSTITUTE 

Investigations of Mineral Resources and the Mining Industry, 

1924. No. 642, Mines Branch, Canada. Pp. 118, 9J x 6^. (Ottawa : 
King*s Printer, 1926.) 

Investigations in Ore Dressing and Metallurgy, 1924. No. 643, 
Mines Branch, Canada. Pp. 115, 9^^ X (Ottawa: King's Printer, 
1926.) 

Synopses giving Data on Minerals and Industrial Raw Materials 
along the Lines of the Canadian Pacific Railway, ii x 8J-. (Mon- 
treal : Development Branch, Dept. Colonisation and Development, 
Canadian Pacific Railway, 1926.) 

The Mineral Resources of Manitoba. By R. C. Wallace. Pp. 48, 
9x6. (Winnipeg : Industrial Board of Manitoba, 1925.) 

Geology and Mineral Deposits of Oiseau River Map-Area, Mani- 
toba. By J. F. Wright. Summary Rept., 1924, Part B, Geological 
Survey, Canada. Pp. 51-104, x 6J. (Ottawa, King's^ ©inter, 
1926.) 

Wapawekka and Deschambault Lakes Area, Saskatchewan. By 
J. S. De Lury. Summary Rept., 1924, Part B, Geol. Survey, Canada. 
Pp. 23-50, X GJ. (Ottawa, King’s Printer, 1926.) 

Report on the Administration of Burma for the year 1924-25. Pp. 
97, 9i X 6, with Map. (Rangoon : Superintendent Govt. Printing and 
Stationery, Burma, 1926.) Price 4s. 6 d. 

Report on the Administration of the Mines Department and on 
the Mining Industries, Federated Malay States, for the year 1925. 
Pp. T9, 5 charts, 13 x 8. (Kuala Lumpur: Federated Malay States 
Government Press, 1926.) 

Federated Malay States. Geologist's Annual Report for the year 

1925. II pp. with appendices, 13 x Sa (Supplement to the F.M.S. 
Government Gazette, April 30, 1926.) 

A List of Iklinerals found in British Malaya, together with a Des- 
cription of their Properties, Occurrences and Uses. By E. S. Will- 
bourn. Reprint from Journ., Vol. 3, Part 3, December, 1925. 
Malayan Branch Royal Asiatic Society. Pp. 57-100, gi x 6. 

A Contribution to the Mineralogy of New South Wales. By G. 
Smith. Mineral Resources No. 34, Geol. Survey N.S.W. Pp. 145, 
map and plates, gj x 6. (Sydney : Government Printer, 1926.) Price 
3 s- 3 ^^- 

, The Mineral Deposits of New Zealand. Pp. 23, 8J x 5^. (Wel- 
lington : Government Printer, 1925.) 

The Geology of the Whangarei — Bay of Islands Subdivision, Kai- 
para Division. By H. T. Ferrar and others. Bull. 27, Geol. Survey 
Branch, New Zealand. Pp. 134, ii x 8J. Maps in cover. (Welling- 
ton : Government Printer, 1925.) 

Cbersicht fiber die nutzbaren Bodenschatze Spaniens. By F. 
Schumacher and others. Supplementary Publn. No. i, Internat. 
Bergwirts. Pp. 109, 9x6. (Leipzig : C. L. Hirschfeld, 1926.) 

Mineral Industry of Alaska in 1924 and Administrative Report, 
By P. S. Smith. Bull. 783-A, U.S, Geol. Survey. Pp. 39 -f- vii, 
9x6. (Washington : Government Printing Office, 1926.) 

Mining in Colorado. A History of Discovery, Development and 
Production. By C. W. Henderson. Prof. Paper 138, U.S. Geol. 
Survey. Pp. 263, 11^x9. (Washington: Government Printing 
Office, 1926.) 

Turkey : a Commercial and Industrial Handbook. By G. B. 
Ravndal. Trade Promotion Series No. 28, U S. Dept. Commerce. 
Pp. 232, 9x6. (Washington : Government Printing Office, 1926.) 
Price 75 cents. 

Geologic und Mineralvorkommen von Persien. By R. Range 
Zeits, /. prakt, Geologie ( 1026 , 84 , 49 - 53 ). 



BIBLIOGRAPHY 593 

Die Bodenschitze Turkestans. By Muschketow. Internat, Berg- 
wirts. (1925-26, 1, 188-190). 

The Minerals of Insulinde. Netherlands Indies Rev, (1926, 7 , 7-9). 

The International Control of Minerals. Pp. 171, 9x6. (Pub- 
lished jointly by the Amer. Inst. Min. Met. Eng. and the Min. and Met. 
Soc. of America, New York, 1925.) 

Electrical Precipitation in the Chemical Industry. By H. W. C. 
Henderson. Industrial Chemist (1926, 2 , 161--165). 

Some Aspects of the Application of Electricity to Mining. By 
J. A. B. Horsley. Trans, Inst, Min, Eng, (1926, 71 , 268-299 with dis- 
cussion). 

Sodium Cyanide in Flotation. By W. E. Simpson. Mining Mag, 
(1926, 86, 9-14)* 

Magmas and Igneous Ore Deposits. By J. H. L. Vogt. Econ, 
Geol. (1926, 21 . 207-233, 309-332). 

Metals 

Alloys 

Some Sand-cast Alloys of Aluminium containing Cobalt. By 
S. Daniels. Ind, Eng, Chem, (1926, 18 , 686-691). 

Recherches sur le Traitement thermique des Alliages Aluminium- 
Cuivxe. By L. Guillet and J. Galibourg. Rev, de MH. (1926, 28 , 
1 79-190). 

Aluminium and Bauxite 

Bauxite on the Gold Coast. By L. T. Emory. Eng. Min, Journ,- 
Press (1926, 121 , 443-446). 

Cohalt 

A Gold-Cobaltite-Lodeston% Deposit, British Columbia, with Notes 
on the Occurrence of Cobaltite. By W. L. Uglow and F. F. Osborne. 
Econ, Geol (1926, 21 , 285-293). 


Copper 

The Britannia Mines, British Columbia. By S. J. Schofield. Econ, 
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Pp. 1-22, 9j X map in cover. (Ottawa : 1926.) 

Petroleum and Natural Gas Development in Alberta. By C. C. 
Ross. Bull. Can, Inst. Min. and Met. (1926, No. 168, pp. 466-495). 

The Search for Oil in Australia. By A. Wade. Journ. Inst. Petr. 
Techn. (1926, 12, 145-172 with discussion). 

The Search for Oil in South-Western Queensland. By L. C. Ball. 
Q. Govt. Min. Journ. (1926, 27, 155-^6^)* 

Riickblick auf die deutsche Erddl-I^oduktion und Bohrtatigkeit 
im Jahre 1925. Internal. Bergwirts. (1925-26, 1, 196-198). 

The Oil-Refining Industry of Poland. By S. Bartoszewicz. Petr, 

Times (1926, 16, 733-734)* ^ ^ 

La Formation des Gisements de P6trole en Roumanie. By G. 
Macovei. Ann. des Mines de Roumanie (1926, 9, 243-253 and geological 
map). 

Report on Boring for Oil in Egypt. By T. S. Bowman. Section 
2-Sinai. Pp. 91. 17 photographs, loj x 7. (Cairo: Government 
Press, 1926.) Price, P.T. 10. 

El Presente y el Future de la Industria Petrolera Mexicana. By 
S» G. Cordero and P. Rubio. Paper presented to the Internat. 
Petroleum Congress, Tulsa, Okla. Bol. Petr. Mexico (1926, 21, 293- 
3x6). 

Petroleum and Natural Gas in Montana. By J. P. Rowe. Eng. 
Min. Journ.-Press {1926, 121, 5^3-568). 
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The Oilfields of the Maracaibo Basin. By C. M. Hunter. Journ. 
Inst. Petr. Techn. (1926, 12 , 235-256). 

The Physical and Chemical Properties of Paraffin Wax, particularly 
in the Solid State. By J. A. Carpenter. Journ. Inst. Petr. Techn, 
(1926, 12, 288-315). 

The Sulphur Compounds of Kimmeridge Shale Oil. By F. Chal- 
lenger, J. Haslam, R. J. Bramhall and J. Walkden. Journ. Inst. Petr. 
Techn. (1926, 12 , 106-141 with bibliography and discussion). 

Synthetic Fuel from Carbon Monoxide and Hydrogen. By O. C. 
Elvins and A. W. Nash. Fuel in Science and Practice (1926, 6, 263- 
265). 

Phosphates 

Marine Phosphatic Horizons in the Tertiary Limestones and Green- 
sands of South Canterbury and North Otago, and Brachiopod Evidence 
as to their Age. By J. A. Thomson. Paper before Wellington Pmlo- 
sophical Soc., Sept. 9, 1925. N. Zeal. Journ. Sci. Techn. (1926, 8, 
143-160 with bibliography). 

Der Obolensandstein, ein estlandisches Rohphosphat. By C. 
Gabert. Zeits. f. prakt. Geologic (1926, 34 , 67-72). 

Phosphates et Guanos Phosphates. By J. Duclos. Bull, des 
Mines de Madagascar (1926, No. 40, pp. 60-64, production table and 
map of Madagascar deposits). 

Potash 

Bericht des Deutschen Kalivereins in Berlin fiber das Geschaftsjahr 
1925. Gliickauf (1926, 62 , 645-647). 

Refractories 

Engineering Principles Applied to Ekploitation of a Clay Deposit. 
By C. N. Schuette. Eng. Min. Journ.-Press (1926, 121 , 964-968), 

The Use of Silica Refractories. By P. B. Robinson. Chemistry 
and Industry (1926, 45 , 29T-33T). 

Some Experiments upon the Development of Sillimanite Refrac- 
tories for Glass-Making. By W. A. McIntyre. Journ. Soc. Glass 
Techn. (1926, 10 , 73-80). 

Un Ciment hydraulique R6fractaire. By T. Arnould. Chtm. et 
Ind. (1926, 16 , 184-188). 

Salt 

The Maurypur Salt Works. By J. A. Dunn. Rec. Geol. Surv. India 
(1925, 66, 384-386), 

The Andean Salares. By J. E. Harding. Eng. Min. Journ.-Press 
(1926, 121, 797-800). ^ 

Uranium (Radium) Minerals 

Uranpecherz in Nordkarelien. By A. Labuncev. Bergjourr^l, 
(1925, No. lo). Abstr. Zeits, f, prakt. Geologic (1926, 34 , 61-62). 

General Geology of the Katanga Radium Deposits. By H. W. 
Turner. Mining Mag. (1926, 84 , 220-223). 


NOTICES OF RECENT LITERATURE 

The Oil Industry : Production, Transportation, 
Resources, Refining, Marketing. By Ernest Ray- 
mond Lilley, Sc.D. Pp. x + 547, X 6^. (London : 
Constable & Co., Ltd.,. 1926.) Price 31s. 6 d. 

The author, who is Assistant Professor of Geology at 
New York University, has produced a very useful book, 
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adequately fulfilling its purpose, viz. — to assist the indi- 
vidual worker in the oil industry to understand his rela- 
tionship to his fellow workers. The industry has grown 
to such large dimensions, and the various branches of it 
have become so specialised, that it is hardly possible for 
one man to be familiar with the problems constantly aris- 
ing in all branches, or the methods by which they are being 
solved. 

Naturally, the book deals principally with conditions 
and practice in the United States, but the resources and 
leasing systems of the other important producing coun- 
tries are dealt with briefly. The oil consumption of the 
United States has increased sevenfold during the past 
20 years, while the price of crude oil in the same time has 
almost doubled. Whereas formerly the principal refinery 
product was kerosene, this is now of minor importance 
and gasoline is the dominating factor in value. The 
increase of motor traction is, of course, responsible for 
this, and the demand has been met by increased use of 
" cracking ” processes in the refineries. As the demand 
for gasoline is certain to grow rapidly in future, it is com- 
forting to know that only a small part of the oil refined is 
at present subjected to this process and that much greater 
quantities can be produced when required. The total 
number of motor vehicles in the world at the beginning of 
1925 was estimated at 21,360,779, of which 17,726,507 
were in the United States. These figures show clearly 
the enormous demand for gasoline that may be expected 
as motor traction develops in Europe. 

The book is well balanced and gives an excellent per- 
spective of the whole industry, the principal subjects 
being denoted by the title. To the outsider the last 
three chapters may be the most interesting, dealing with 
world corporation control, competitive and substitute 
industries, and outlook. Each of the thirteen chapters 
has a short bibliography. The book is well printed and 
illustrated, and is provided with a useful index. 

The Colliery Year Book and Coal Trades Direc- 
tory, 1926. Pp. 1024, 8i X 6. (London : The Louis 
Cassier Company, Ltd., 1926.) Price 215. 

In view of the widespread interest taken in the present 
coal situation in Great Britain the issue of the fourth 
annual edition of this publication is very opportune, as 
it is not only a very complete guide to the economics of 
the coal industry, but contains a large amount of other 
information, and is, in fact, a very complete book of 
reference. It contains useful abstracts of the evidence 
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given before the Royal Coal Commission (1925) and le 
Commission’s summary of its findings. In other sections 
are given lists of the colliery companies, with condensed 
information on the localities, seams worked and classes 
of coal mined, a list of coal mines, the Coal Mines Regula- 
tions, statistical tables, notes on the preparation of coal 
for the market, lists of coke makers with the by-products 
produced, gas and electricity undertakings, merchants, 
etc. In addition there are lists of the personnel of the 
Mines Department, various Research Boards, the Mining 
Association, the Miners' Federation, various Trade Utfions, 
and professional associations. 

The Ruhr-Lorraine Industrial Problem. By Guy 
Greer. Pp. xx -1- 328, 7I x sJ. (London : George Allen 
& Unwin, Ltd., 1925.) Price 8s. 6 d. 

This book by an American author is issued as one of 
a series by the Institute of Economics of New York, which 
claims as its sole object to ascertain the facts about 
current economic problems and to interpret those facts 
for the people of the United States. It is well worth a 
careful study by the people of G-eat Britain at the present 
time, as it deals with a small but very competitive area 
in one of the most highly industrialised parts of conti- 
nental Europe. The area in question, roughly triangular 
in shape, comprising Western Germany, Northern France, 
Belgium and Luxemburg, includes the coalfields of the 
Ruhr, Holland, Belgium and North-West France, and in 
the south-east part, the Lorraine iron deposits and the 
Saar coalfield. By far the most important of these are 
the Lorraine iron deposits and the Ruhr coal deposits. 
The ores of the former, known as “ minette ” ores, are of low 
grade, but are estimated to contain 1,608 million tCiis 
of iron, while the Ruhr contains enough coking coal to 
smelt this amount 40 times over. 

The author deals exhaustively with the whole area as 
one economic unit and with the international nature of 
the industries. He also fully examines the coal and iron 
situation under the peace treaties, the occupation of the 
Ruhr and the future of the Ruhr-Lorraine system. There 
are some useful appendices in the book and a map of the 
industrial region. 

The American Year Book. A Record of Events 
AND Progress, Year 1925. Editor: Albert Bushnell 
Hart, LL.D., Associate Editor: William M. Schuyler. 
Edited with the co-operation of a Supervisory Board 
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Representing National Learned Societies. Pp. xxxv + 
1158, 8 X s' (New York: The Macmillan Company; 
London : Macmillan & Co., Ltd., 1926.) Price 31s. 6 d. 

This volume marks a resumption of publication after 
the lapse of five years, the New York Times Company 
having made this possible by providing the necessary 
funds. The book is intended to be a conspectus of pro- 
gress in the United States during the year, but it deals 
with important events and developments covering a far 
wider field. From the list of 256 contributors and 45 
societies represented on the Supervisory Board, the 
authoritative nature of the large amount of information 
given in these 1158 pages is clear. The work contain^ 
40 divisions, each of which is further subdivided, and 
all come under one of the seven main parts which are ; — 
Historical, American Government, Governmental Func- 
tions, Economics and Business, Social Conditions and 
Aims, Science, and The Humanities. Mineral industries 
form a division of the part dealing with economics and 
business, while geology, meteorology and geography form 
a division of the Science section. Electro-chemistry, in- 
dustrial chemistry and chemical engineering are sub- 
divisions of chemistry and physics. The foregoing sub- 
jects, as far as they are of ‘special interest to those engaged 
in the mineral industry, occupy about 52 pages of the 
whole work, but there is much more of general interest to 
the student of science. 

The style is varied, as one would expect in a work with 
so many contributors, and some expressions are rather 
puzzling to an English reader, as, for example, the des- 
cription of the industrial areas of Lancashire and York- 
shire as " the great manufacturing conurbation axially 
disposed about the Pennines. ' ’ In the subsection on copper 
the cost of steam-shovel operation is given as $3.50 to 
$4.50 per cubic yard. Two pages farther on it is stated 
that the Katanga district is in South Africa and belongs 
to the Rhodesian Border Concessions. Almost immedi- 
ately following this is the statement that high-grade 
electrolytic copper is shipped from Arizona directly to 
an Eastern refinery. In the chapter on lead the author 
commits himself to the questionable view that the price of 
lead is now definitely established above the price of zinc. 

The division dealing with organisation and control of 
business is of general interest, especially in view of the 
controversies that have arisen in connection with coffee 
and rubber. The power of the enormous stocks of gold 
accumulated by the United States is stated to transcend 
in i m portance any monopolies of raw materials that have 
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yet been established, and in this connection the following 
paragraph is worth quoting : “ Our government officials 
have been among the first to realise the importance of this 
situation, and last year began to wield this power for the 
purpose of coercing foreign countries. This control is 
entirely without legal sanction and has been effected 
through a sort of moral pressure from Washington to in- 
hibit foreign loans to countries which we desired to bring 
to terms.” 

The book contains much useful ' information with 
reference to the mineral industry, and includes much that 
it is well worth while to put on record concerning lucent 
progress, especially in the United States. 

The Petrology of the Igneous Rocks. By F. H. 
Hatch. Eighth edition, revised with the assistance of 
A. K. Wells. Pp. xxiv + 566, 7i X si. (London ; George 
Allen & Unwin, Ltd New York : The Macmillan Company, 
1926.) Price 155. 

The eighth edition of Hatch’s Petrology of the Igneous 
Rocks has been very substantially revised and amplified. 
The seventh edition had 436 pages. The new features 
in the present edition include phapters on the consolida- 
tion of igneous magmas, cycles of igneous activity in the 
British Isles, and references to much recent original work, 
including that of the Geophysical Laboratory at Wash- 
ington. The new matter is presented in simple style, 
without any elaboration of the controversial elements that 
much of it involves. Careful judgment has been exercised 
in the difficult matter of nomenclature, and the text is 
pleasantly free from those numerous unattractive rock- 
names, the multiplication of which has been one of the 
least commendable of the activities of petrographers. For 
those who wish to have a list of rock names, man>»of 
which are very properly regarded by the authors as not 
deserving a place in the text, provision has been made 
in a useful special index of rock names, definitions being 
given in the index to those names not otherwise men- 
tioned. A general index and an index of localities are 
also provided. The present edition is in no way behind 
its predecessors as an effort to present the subject matter 
of igneous petrology in a simple and attractive^ way, a 
characteristic that has marked all previous editions, and 
one that explains the popularity that this book has always 
maintained among students. 



MONTHLY 

MINERAL AND METAL STATISTICS. 

January— June, 1926. 

Owing to lack of space, only the more important 
monthly statistics relating to the production of and trade 
in the principal minerals and metals can be included in the 
following pages. Anyone requiring further information on 
these or other minerals and metals should communicate 
with the Director, Imperial Institute, South Kensington, 
London, S.W.7. * 

Where the descriptions “ Imports ” and " Exports ” 
are used without qualification in the following pages, 
“ Imports ” is equivalent to " Imports for home consump- 
tion,” while ” Exports ” represents ” Exports of domestic 
produce.” 

A blank space in the columns indicates that informa- 
tion has not yet been received, whereas a dash indicates 
that, so far as can be ascertained, no production or trade 
took place. 

The units of quantity adopted for these returns are 
the British statute hundredweight and ton of 112 lb. 
(avdp.) and 2,240 lb. (avdp.) respectively, the imperial 
gallon and the metric carat. For precious metals the 
troy ounce has been used. 

In those cases where values expressed in pounds ster- 
ling are given in place of quantities, the original values 
have been converted to pounds sterling at average rates 
of exchange with the exception of those for the Union of 
South Africa, Australia and New Zealand, in which cases 
the original currency values are given. 

603 
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Production of bauxite . 
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(a) Quantity of coal mined less waste sorted. (6) Excluding Indian States. 

\c) Exports from the State, not necessarily overseas, and including hunkers. 

{d, Monthly average of first quarter, 1926. {e) Monthly average of J anuary and February. 

(/) Monthly average of second quarter, 1926. 






6X2 

BULLETIN OF THE 

IMPERIAL INSTITUTE 



0 ^ 

0 Q M 

0 

00 « 


It 

§ ?. 

i - 

M 

ill 

0» ro O 

Ok « 

O' H 

tCcC 

fO 

M 

g 

fOO» o 
w w 2, 

1 1 1 

SieT 
















MONTHLY MINERAL AND METAL STATISTICS 


613 
















MONTHLY MINERAL AND METAL STATISTICS 615 


M 

« M ' 

*ocnN 




M 


Ov Ov 

fO CO 


CO 

CO 

CO 


»o 

M 

M 

M 

CO Q f^CO 

^ 5 0 

0 NO 10 ON 
^ On w W 


NO 

M 


00 

00^ 

NO* 

NO H 

^co 

VO 

00 

IC 

K 

»o 

«^00 1^0-^ 



M 

NO 

NO CO 

M 


«o 

In. H On CO 0 

C^OO^W H 

M* 0 “ M 

H 


00 

CO 

CO o* 

10 


00 

o* 

H 



M 

NO* 

lo CO 

•O CO 

0 ^ 

CO 


1 

M 

NO 

NO* 

c< r^vo so « 

H 00 0 H CO 

NOOO^ N NO 

CO 0 * N* CO 

M 

t 

•0 

M 

CO 

CO 

202 

00 

CO 

NO* 

CO 

\0 

»0 CO 

CO 

0 1 

NO* i 


N 

OnnO 0*0 CO 

ON 

t>. 



H 

NO 

tN 

00 

t>. N CO 0 

CO 

0 

NO 

ON 

NO M 

»o 

M 

M 

« 

CO 

H 

00 VO NO M 

M CO 

ON 


M 

0 ^ 

NO 

^00^ 

''f N* 

On 

CO 


T 


ON 

CO 

On ^00 ON 

00 

On 

On 

vO 

H On 

H 



On On CO 0 


Cl 


0 

>0 CO 

CO 

00 

ON 

"N^CI NO 


M 


H 

CO 0 ^ 

N 


ON 

00 CO «* 




NO* 

M* CO 

vO* 


«o 

CO 

M* 

CO 

NO 

00^ 

00 

CO NO C^OO 

t^NO CO M 

rs lovo^ 0 

0* CTN 

w 0 M « 

w 

c^ ON 
«0 NO 

ON 0 

^ H 

0 

M 

0 

ON 

00 

d 

cn 

NO 

I 

0* 

CO 

d 

d 

lx 

M* 

NO 

NO 

VO^ 

00* 

00 

d 

ON 

NO 

0* 

M 

M NO 

M NO 

NO CO 

0* N* 

«0 CO 

NO 

M 

<> 

d“ 

lx 

d 

d 


d 

d 


d 

d 

d 

d 

d 

d 

5 

5 



5 


B 

S 

2 

S 

s . 

B 

tiO 

tkO 

60066 

tiO’O 

to 

.2 

tiO 

to 

to 

to 


00 

a 

d 

*0 *0 ^0 

a 

d 

*0 

d 

d 

d 

d 

d ^ 

d 

3 

3 





3 

3 

3 

3 


3 



(a) Monthly average of first quarter, 1926. (6) Monthly average of second quarter, 1926. 
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(a) Copper is also contained in mixed ores, etc,, exported. 














MONTHLY MINERAL AND METAL STATiknCS 619 



(a) Including a small quantity of silver. (b) Gold content of ore produced in the Dominion during 1925 was 1,735,735 fine troy ounces. 

(c) Monthly average of first quarter, 1926. (d) Monthly average of first half-year, 1926. («) Monthly average of second quarter, 2926. 



620 BULLETIN OF THE IMPERIAL INSTITUTE 















MONTHLY MINERAL AND METAL STATISTICS 621 


M 

VO VO 

*0 

tn 

CO 


geo 

s 

0 

«o 

2 

CO 

» 

M 


vO 

M 

M 


OV 




H CO 

«o 

00 

M 

vD 

0 V^ 

CO 

M 

CO 

d 

MO CO 

d 

MO 

VO 


i-T 


M 

MO 1 

CO 

ov 



CO 1 

CO 


O « 

N fO M fO ^ 

O t^oo q q 

fO VO »0 

OV g 


cr> O O ^ 
l>. fOvO M »o 
CO «0 q vO^ «0 
H ^ VO dv »o 
« CO 6 fo Cn 
h<A Ov 


NM 'VfM 00 M «0 

COM COOO W'^S O 
« M w N q ^ ^ 

00“ M* M* QQ- 2 


^ M N 

»0 O \0 M 

9. ® ‘t 

VO* 00* «n cfv M 

Ch gM MM 


N Qv M Ov 

fo M <v**mvooo 

Ov M t^OO 



'Vf 

2 

CO 

tvvO 


vOOO 0 Ovoo 

M 


'2 

00 00 

M d 

CO 

vO ^ VOOO 

M 

JQ 

q 

00 UO 

0 »o 

q 

CO qvO^ d^ 

CO 

to 

00* 

0* N* 

MO CO 


0* VO -vt- -v^OO* 

d 


0 

d ^ 

M 

tN. 

d ^00 ^ov 



M 

OM 


d 

H 0 ^ Ov 




M 


CO 

CO 


^vq « -^vo 

^Ov ro M t^fo 

»OM VO « 


rs. ovo 
Ov eo ^ 4“ »0 

«o CO CO « 
»0 N Cfv CO M* 

M M N MM 

M 00 M 


00 t^VO M Ov OV 

6 o Ovoo VO CO 

CO v^vq q 

^ CO* VO* M* CO N* 

VO M N Q 'vf'O 

Ov M CO 00 M 

N N* 


M 00 

CO 

M 00 

VO 


d 

d 

Ov ^ 
VO M 

't* 

VO KvO 
CO Ov 

2} ^ 

00 00 

d 

VO »0 



•O 

VO l>. 

00 

ov VO 

IN 

d 

d 

CO 

jO 

€N 

CO M 


CJ^ 

TfOv 0 

rtH 

vO* 

1 

1 ^ 

VO* 

•Q 

VO* 

d d' 

Ch d 

00* 

00 * vrjvO* 

2 ^ 

00 

CO 

1 

1 w 

M 


OV 

VO VO 
VO VH 

M M 

00 

q, 

CO 

M d M 

M q 
d* 

S” 


d VO 

ov «n o 


'vf d *0 5? 

S ft 

'O CO H ^ 


s s s s s 

. . 5 5 S . S S 

•§■§ S' ^ f-s S' f 

3 ,3 3 3 3 


CO 't 
VO ^ 

0 0 

CO 

VOVO M 00 M 

MO CO 

00 

Q vi»-d 0 

00 vrv 

cOvO 

OV 0 

t>. 

^ CO 

d M 

3 

M d 00 00 00 

^vO 

M CO 

-^00 VO M 

IN tv 

00 

M 

d ^M 0 d 

00 M 


MO 

H CO dv M^ 


CO 

CO 

a 

d 

d 


s . 

S . 

5 



00© 

d'O 

bo 

d 

6 6 6 6 6 
'O'O’O'O'O 


• t 

«• *il* 

il I 

i'isSs "li? 


iS i 


•I 1 • 

l-s-g, 

■2 83 8 

■ft S 3 

Safa'S 


o G 


3 - 3^3 

lli'l.lii 


(a) Iron ore producedin the Commonwealth during 192$ was long tons. (6) Monthly average of first quarter, 1926. 

(c) Monthly average of second quarter, 1926. 
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(a) Excluding ore containing sper cent, or more of manganese, (6) Monthly average of first Half-year, 1926. {c) Less than ^ ion. 

(<j) Year ended 30th SepUmber, 1925. («) Monthly average of first quarter, 1926. 
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LEAD {cofUd.) 

India : 

Lead content of ore produced 
in Burma .... 
Refinery output in Burma 
Exports of pig-lead overseas . 
Total impoiis of wrought lead 
from overseas . 

Aastialia : 

Lead content of ore produced 
in {b): 

Queensland 

Tasmania .... 
Exports of ore and concentrates 
overseas from : 

Victoria (ore) 

Western Australia (concen- 
trates) .... 
South Australia (concentrates) 
Exports of silver-lead ore and 
concentrates overseas from : 
New South Wales 

Western Australia 

Queensland 

South Australia 

Tasmania .... 
Smelter output in Common- 
wealth .... 
Exports overseas of pig-lead 
from : 

New South Wales 

Queensland (silver-lead bul- 
lion) .... 

South Australia 
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(a) Monthly auetage of first quarter, 1926. (d) Lecid content of ore produced in the Commonwealth during 1925 was 184,606 long tons. 

(c) Monthly average of second quarter, 1926. (d) Less than ^ ton. 
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LEAD {contd.) 

Italy : 

Lead content of ore produced 
Imports of ore, including argen- 
tiferous .... 
Exports of ore, including argen- 
tiferous .... 
Smelter output 

Imports of pig-lead and scrap (a) 
Exports of pig-lead and scrap (a) 

Metherlands : 

Imports of pig-lead and scrap . 
Imports of wrought lead 

Russia : 

Production of lead-zinc ore 
Production of lead concentrates 

Spain and Tunis (6) : 

Smelter output 

Upper Silesia : 
deduction of ore , 

Smelter production 

Algeria : 

Production of ore . 

Tunis : 

Production of ore (see Spain) 

Mezieo : 

Lead content of ore produced 
Smelter output (c) 

United States : 

X.ead content of ore produced . 
Smelter output (d) 

Lead content of total imports of : 
Ore and matte . 
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(а) Including antimonial lead 

(б) Incomplete figures, 

{c) Including lead produced in the United States from Mexican ore, which averaged 2,500 long ions per month during 1924. 
(d) Monthly figures exclude lead produced from Mexican ore. 
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(a) Excluding TchicUuri, (b) Production of manganese ore in Russia during the year ended 30/A September, 1925, was 512,721 long tons, 
(c) Additional to previous item, (d) I^oductionqf mica during 192$ was ^,15^ long tons, (e) Less than ^ ton. 
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(a) Converted at the rate of 7 barrels 1 Umg ton, 

{b) Figures refer to petroleum transported from the fields. The production, including fuel consumed and stocked, was 109 , 106,100 
long tons during 1925 . 




Production of phosphate-rock Long ton ^ 449 x66 

Imports of phosphate-iock . do. 1,274,892 110,183 ZX4»II5 *54.558 x 3 x, 6 i 8 *33,678 139,5x4 

Imports of snperphosphates • dii^' 21,927 200 584 749 652 179 77 

Esqports of snperphosphates • do* 225,676 i6,xo8 ^ 28,907 29,441 24,350 9.271 5.94* 
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ig arsenical pyrites . | Long ton I 5,315 I («)5I5 k («)5i5 I («)5i5 
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(«) Monthly average of first quarter. 1926. (6) Monthly average of second quarter, 1926. 
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(a) Including an adjustment for the period ig20-ig24 inclusive. (6) The production for the Dominion was 20, 22S,g8S fine troy ounces during 1925. 
(<?) Monthly average of first quarter, 1926. {d) Stiver content of bars, slag, etc., exported from the State, not necessarily overseas, 

ie) Monthly average of second quarter, 1926. 
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(a) Stiver is also contained in ores of base metals exported. 
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(a) Monthly average of first quarter, 1926. 

(b) Tin content of ore produced in the Commonwealth during 1925 was 3,016 loyig tons ; smelter production was 3,171 long tons, 

(c) Less than i ton. (d) Exports, not necessarily overseas. (e) Monthly average of second quarter, 1926. 
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{a) From 26th of previous month to 25/A of month stated, (b) To United Kingdom and United States only, 

(c) Monthly average of first half-year, 1926. (d) Monthly average of first quarter, 1926. 

(e) Monthly average of second quarter, 1926. 
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do. 
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Particulars. 

ZINC (contd.) 

Australia : 

Zinc content of ore produced 
in (a) : 

Queensland 

Tasmania .... 
Exports overseas of ore, etc., 
from : 

Queensland (ore) 

South Austrc^a (concentrates) 
Smelter output in : 

Tasmania .... 
Commonwealth . 

Exports of spelter overseas 
from : 

New South Wales 

Tasmania .... 

Foreign Countries 

Austria (Carinthla) : 

Production of ore . 

Belgium : 

Smelter output 
Belginm-Luxemburg E.U. : 
Imports of ore 

Exports of ore 

Imports of spelter and scrap . 
Exports of spelter and scrap . 
Imports of sheets 

Exports of sheets . 

Cieehoslovakia : 

Imports of ore 
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{a) Zinc content of ore produced tn the Commonwealth during 1925 was 138,783 long tons. (6) Monthly average of first quarter^ 1926. 

(c) See also under “ Lead.** {d) Monthly average of second quarter, 1926. 
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PART A— PLANT AND ANIMAL PRODUCTS 

REPORTS OF RECENT INVESTIGATIONS AT THE 
IMPERIAL INSTITUTE 

Selected front the reports made to the Dominion, Colonial, 
and Indian Governments 

GINGER AND GINGER PRODUCTS 

Samples of ginger, ginger peelings and ginger oil have 
been received at the Imperial Institute recently from 
different parts ^)Lthe Empire, and an account of their 
examination is giveiHuthe lollowing pages. References to 
the ginger-growing industries of certain countries are given 
in the article on ginger on pages 667-682 of this Bulletin. 

I. Ginger from Sierra Leone 

A sample, stated to represent peeled ginger of Grade A 
of the current crop, was received from the Commissioner 
of Lands and Forests early in 1926. It was desired that 
reports on its quality and value should be obtained. 

The sample consisted of 20 lb. of unlimed peeled ginger, 
in good sound condition. It was partly in hands up to 
4 in. long, and partly in small pieces. The ginger was 
fairly plump, had a short, slightly fibrous fracture, and 
was cream-coloured on the outside and pale yellow 
internally. It was of good appearance and quality, and 
possessed a satisfactory aroma and pungency. 

The ginger was submitted to several merchants and 
brokers for their opinions regarding its quality and probable 
market value. 

All the firms consulted reported that the ginger was 
of good quality, and that commercial consignments of 
similar material would be readily saleable in this country. 
There was, however, some difference of opinion as to the 

649 
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actual price likely to be obtained for shipments, and 
valuations were received ranging from 555. to 67s. 6d. per 
cwt. c.i.f., with ordinary unpeeled African ginger at 45s. 
per cwt. c.i.f. 

One of the firms of merchants stated that peeled 
ginger from Sierra Leone had already been brought to 
their notice, and that supplies had been offered to them 
at 65s. per cwt. c.i.f. They expressed the opinion that 
the product had been satisfactorily peeled, and wquld be 
readily saleable as a soft “ cutting ” ginger. It could be 
substituted to some extent by manufacturers for “ cut '* 
Cochin ginger, but this would only be possible in cases 
in which ginger of a lower quality could be used, since, 
however well it might be prepared, Sierra Leone ginger 
would not reach the quality of the Cochin variety. This 
firm recommended liming the hands, as is done in the cases 
of " cut ” Cochin ginger, and grading to ^higher standard 
of size by excluding the smaller hands ■^'^nd pieces. 

The price which the ginger Will eventually realise 
cannot be stated with any degree of accuracy at present, 
as the grade is new to the market. Its real value will 
doubtless be ascertained by the sale of the consignments 
which the Imperial Institute is informed are being pre- 
pared for the purpose. 

This peeled Sierra Leone ginger had been well prepared 
and was of good quality. There is no doubt that ship- 
ments of such material would be readily saleable in the 
United Kingdom at prices considerably above thLt of 
ordinary unpeeled African ginger. If the ginger were 
limed and the larger hands were freed from the smaller 
hands and pieces, it would realise a still higher price as 
the appearance of the product would then more closely 
resemble that of “ cut ” Cochin ginger. 

2. Ginger Peelings from Sierra Leone 

A sample of ginger peelings was forwarded for examina- 
tion to the Imperial Institute by the Commissioner of 
Lands and Forests in February 1926. It was desired to 
ascertain the quality and value of the peelings and the 
extent of the demand for such material in the United 
Kingdom. 



GINGER AND GINGER PRODUCTS 651 

The sample consisted of 51 Ib. of thin, pale yellowish- 
brovra, dry, shrivelled peelings, with very little of the 
interior of the ginger rhizomes attached to them. 

The peelings were examined in order to determine 
the yields of essential oil and of extract. 

Essential Oil . — A portion of the peelings, after having 
been ground fairly finely, contained 10 *1 per cent, of 
moisture, and on distillation with steam yielded 4-0 per 
cent, of essential oil, equivalent to 4*4 per cent, on the 
moisture-free material. This yield is somewhat higher 
than is usually obtained from ginger cuttings, which 
generally furnish between 2 and 3 per cent. The oil was 
pale yellowish-brown and had a fairly good aroma. 

The constants of the oil are given in the following 
table in comparison with those recorded for commercial 
oil of ginger : 


% 

Present 
sample of oil. 

Commercial oil of 
ginger. 

Specific gravity at 15/15^’^''^ . 

v88l 

0-874 to 0*886 

Optical rotation aD . ^ 

~ 43 * 75 “ 

— 25® to — 50® 

Refractive index «D20® . 

1*492 

1*4885 to 1*4950 

Acid value .... 

1-5 

0 to 2 

Ester value .... 

2-9 

I to 15 

Ester value after acetylation . 

33*1 

30 to 45 

Solubility in 95 per cent. 

1 1 in 4 or 
\ more volumes. 

Up to 7 volumes and then 

alcohol at 15® C. . 

not always clear. 


These results show that the oil obtained from the 
ginger peelings has the normal characters of oil of ginger. 

Extract. — On extracting the ground peelings with 
acetone and removing the solvent by distillation, a dark 
brown viscous extract was obtained, which had an intensely 
pungent taste and a good aroma. The yield of extract 
amounted to i2'5 per cent., equivalent to i3‘9 per cent, 
on the moisture-free material. This yield is very satis- 
factory in comparison with that obtained from the East 
Indian cuttings usually employed for the purpose, which 
generally yield between 9 and 9*5 per cent, of extract. 

Samples of the peelings were submitted to wholesale 
drug^sts, manufacturing chemists and essential oil dis- 
tillers, and their observations may -be summarised as 
follows. 

The peelings would be saleable to manufacturing 
chemists for the preparation of extract (gingerine), or to 
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distillers for the production of essential oil. For these 
purposes the material would have to compete with ginger 
cuttings now imported from India. None of the firms, 
however, was able to assign a definite value to the peelings ' 
or to furnish an estimate of the possible demand. 

One firm reported that the peelings gave a higher 
yield of extract than East Indian (Calicut) cuttings, and 
that the extract was of excellent appearance and of paler 
colour than that obtained from the latter materiaU^*, The 
flavour and aroma, however, were considered somewhat 
inferior to those of the extract from Calicut cuttings. 

Another firm expressed the opinion that the ginger 
peelings should realise about 15s. per cwt. less than 
Calicut cuttings, which were then selling at 75s. per cwt. 
(May, 1926). They mentioned that the market for the, 
cuttings was weak, that prices were falling, and that the 
price mentioned should be regarded mer^v as an indication 
of the actual value. They added, feWever, that they 
would be glad to make a definite ©Iter for a consignment, 
and suggested that, in the first place, a quantity of 10 to 
20 cwts. should be forwarded in order that they might 
carry out a trial on a factory scale. 

The results of this investigation have shown that the 
, ginger peelings from Sierra Leone give good yields of 
essential oil and extract, and that these products are of 
satisfactory quality. The favourable reports which have 
been received from the trade indicate that the peelings 
would probably find a good opening in the United Kingdom, 
but it is not possible to report definitely on the commercial 
value until consignments have been sent for trial on an 
industrial scale. It was suggested, therefore, to the 
authorities in Sierra Leone, that a trial shipment of 10 to 
20 cwts. should be forwarded in accordance with the offer 
of one of the firms consulted. 

3. Ginger from Montserrat 

A small sample of ginger was forwarded for examina- 
tion to the Imperial Institute by the Curator, Agricultural 
Department, Montserrat, in May 1926. 

The sample consisted of well-cut, dried ginger, in hands 
and small pieces, the former being up to 2 1 in. in length. 
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The ginger was in good, clean condition, rather fibrous, 
and of satisfactory aroma and pungency ; externally it 
was cream to brownish-cream, and pale yellow internally. 
The fracture was short and somewhat fibrous. 

The ginger was examined with the following results, 
which are shown in comparison with the usual range of 
figures for commercial ginger, and with those specified in 
the British PharmacopcBia for ginger used for medicinal 
purposes. 



Present 

Commercial 

British Pharmaeopcsim 


sample. 

ginger. 

requirements. 


pgr unt. 

Pgr cgnt. 

Pgr cgnt. 

Matter soluble in water 

Matter soluble in cold 90 per cent. 

i6*4 

about lO'O 

not less than 8*5 

alcohol 

6-0 

3.0— 6*0 

not less than 5*0 

Total ash ..... 

3*5 

3*0 — 6-0 

not more than 6*o 

Ash insoluble in water . 

1-47 

— 

not more than z *5 


It will be seen from the above table that with the 
exception of tl^ matter soluble in water, which is rather 
higher than usual, the a-alytical figures for the present 
sample vary withi.-'^v the usual limits for commercial 
ginger ; they also satisfy the requirements of the British 
Pharmacopoeia. 

The ginger was regarded by commercial experts as 
being quite suitable for grinding and saleable at about 
SOS. to S5S. per cwt. c.i.f. London, with “ good ” Jamaica 
ginger quoted at 755. per cwt. They stated that the 
ginger had been satisfactorily prepared, but that it was 
of mixed sizes, and contained a considerable proportion 
of small pieces. 

The firm suggested that endeavours should be made to 
jerow a bolder type of ginger, and added that the product 
"might then be scraped rather more thoroughly than had 
been done in the present case, and also graded to remove 
the smaller pieces, which could be sold separately. 

This Montserrat ginger was of satisfactory quality as 
regards pungency and aroma, but consisted of pieces of 
rather small and irregular size. Consignments of similar 
character would be readily saleable in the United Kingdom 
at fair prices, and the merchants who were consulted 
expressed their willingness to purchase 5 tons of ginger 
if supplies are available. 

The suggestion of this firm that attempts should be 

24* 
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made in Montserrat to produce a bolder type of ginger 
appears to be worth consideration. 

4. Ginger Oil from Seychelles 

A small sample of ginger oil was forwarded for 
examination to the Imperial Institute by the Director 
of Agriculture in March 1926. 

It was stated that the oil had been obtained experi- 
mentally, and that it was hoped to send a larger sample at 
a later date. 

The sample consisted of a clear yellowish-brown oil, 
with a very good aroma. 

On examination the oil furnished the following con- 
stants, which are compared with the corresponding values 
recorded for commercial oil of ginger : 

Present Commercial oil 

sample. of ginger. 

0-905 o-874'i.o 0-886 

— 22-4® — 25® to — 50® 

1*494 ^ 1*4885 to 1-4950 

1*5 o to 2 

22-5 I to 15 

I in 3 vols., Up to 7 volumes and then 
becoming not always clear, 

slightly cloudy 
on further 
dilution. 

From these results it will be seen that the present 
sample of ginger oil has an unusually high specific gravity, 
and gives a larger ester value than the ordinary <^om- 
mercial oil. It has a rather dark colour, but in view of 
its very good aroma it would probably be regarded as of 
good quality and approximate in value to the Jamaica oil 
which at the date of the report was quoted in London at 
3Ss. per lb. 


Specific gravity at 15/15® C. 
Optical rotation, aD 
Refractive index nD20® C. 

Acid value .... 
Ester value .... 
Solubility in 95 per cent, alcohol 
at 15® C. 


WASTE KAURI WOOD AS A SOURCE OF PAPER 
PULP AND RESIN 

The possibility of utilising waste kauri wood as a paper- 
making material, either in its natural state or after the 
extraction of the resin which it contains,, is being considered 
in New Zealand. In this connection samples of the wood 
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have recently been examined at the Imperial Institute 
in order to determine their suitability for paper-making. 
The question as to whether it would be profitable to 
de-resinate the wood before pulping would depend on the 
cost of extracting the resin and the market value of the 
product. Investigations have therefore also been carried 
out at the Imperial Institute regarding the nature and 
uses of the extracted resin. In addition, paper-making 
trials have been made with a sample of " fossil ” kauri 
wood (from which the resin had been extracted by means 
of alcohol) in comparison with ordinary kauri wood. 

I. Paper-making Trials with Waste Kauri Wood 

The samples received at the Imperial Institute were 
described as follows : 

” No. i. Gjeen Stump. Young Tree.” Weight 361b. 

“ No. 2. Green LinJb. Large Limb from Carter's 
workings." Weight 37 lb. 

“ No. 3. Dry Stump." Weight 30 lb. 

" No. 4. Dry Limb from old worked-over areas." Weight 

45 lb. 

“ No. 5. Cross section of a young Kauri." Weight 
80 lb. 

Samples Nos. i to 4 consisted of air-dry rectangular 
blocks of wood of the dimensions 8 x 9 x 24 in. Sample 
No. s, a cross-section from a young trunk, arrived in a 
rather damp condition. 

Representative portions of the samples were analysed 
with the following results, which are expressed on the 
material as received, except in the case of No. 5, which 
was air-dried before examination. 


Sample. 

MoUtuxe. 

Ash. 

Resin. 

Cellulose. 

Expressed 
on wood fts 
zeoeived. 

Expressed 
on moisture* 
fr^e wood. 

Expressed 
on wood ts 
received. 

Expressed 
on moisture* 
free wood. 


Ptf etrU. 

■2231 

Ptr ant. 

Pir$ifa. 

Pa ant. 

Pa ant. 


I2S 

■RRH 

7-8 

8.6 

457 

52-3 


n -3 



8*0 

457 



8*5 



*5-4 

45-5 

49*8 


9-1 



ax*9 

401 

44*1 


133 

III 

■1 

2*0 

53*4 

6 i-3 
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The dimensions of the ultimate fibres present in the 
samples are given in the following table : 



Length in mm. 


Diameter in mm. 



Range. 

Mostly 

between. 

Average. 

Range. 

Mostly 

between. 

Average. 

No. I 

2*9 to 7*1 

4*0 and 5*4 

4*5 

0*020 to 
0*0787 

0*0355 and 
o*o6i 

0*0440 

No. 2 

2*7 to 7*2 

4‘0 and 5*6 

4-5 

0*0286 to 
0*0762 

0*0355 and 
0*0635 

0"0487 

No. 3 

27 to 7*0 

4*0 and 5-9 

5-0 

0*020 to 
0*0787 

0*0355 and 
00635 

*^•0432 

No. 4 

2-7 to 6*9 

4*0 and 5-6 

4*4 

0*020 to 
0*0762 

0*0355 and 
0*066 

00434 

No. 5 

i 

2*5 to 6*9 

3-9 and 5*8 

4*4 

0*020 to 
0*0762 

0*0355 and 
o*o66 

00449 


The so-called felting powers (diameter : length) of 
the fibres were as follows : 

No. I, 0-0 lo ; No. 2, o-oii ; No. 0-009 ; No. 4, 
0*010 ; No. 5, 0*010. 

Paper-making trials were carried* out with each of the 
five woods as received and also with two of the woods 
(Nos. I and 4) after the extraction of the resin. 


Untreated Wood 

In each case the wood, after being reduced to chips, 
was treated with caustic soda solution under conditions 
similar to those employed for the production of paper- 
pulp on a commercial scale. The results are expressed in 
all cases on the air-dry wood. 




Caustic soda used. 

Conditions of 
digestion. 

Parts of 
caustic 
soda con- 

Yield of dry pi 

Sample. 

TVial. 

Peru per 
xoo parts 
of wood. 

Parts per 
xoo parts 
of solution. 





Time. 

Temp. 

sumed per 
xoo paxts 
of wood. 



( 

A 

20 

4 

mm 

wM 

12*0 

Pit c$nt. 

43 

Ptr csni. 

No.x { 

B 

20 

4 

mM 


XI *8 

43 

4 X 

1 

C 

24 

4 

W/M 


X 3*6 

40 

38 

No.a . 

A 

24 

4 



13*4 

38 

34 

No. 3 . 

A 

24 

4 

mSm 


13*4 

35 

33 

No. 4 . 

A 

24 

4 

KH 

1(31 

12*1 

33 

29 

No. 3 . 

A 

24 

4 

n 

mm 

14*5 

43 

39 


^ Equivalent to 75 Ih, per sq, in. 


In the case of No. i the conditions employed in Trial A 
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were not sufficiently severe to reduce the wood thoroughly, 
and a certain amount of incompletely disintegrated material 
therefore remained in the pulp. Paper made from this 
pulp was yellowish-brown, and of excellent strength. The 
conditions of Trial B were still scarcely severe enough to 
yield a homogeneous pulp, although the paper produced 
was slightly better than that obtained in Trial A ; the pulp, 
however, could not be satisfactorily bleached, owing to 
the presence of the coarse particles still present. The best 
results were obtained in Trial C, and the conditions used 
in this case were also found to be the most suitable for 
each of the other samples. The additional quantity of 
soda used proved just sufficient to yield a well-reduced 
homogeneous pulp, which furnished a yellowish-brown 
paper of excellent strength. The pulp did not bleach well, 
but furnished a pale cream-coloured paper of excellent 
strength and quality. 

The pulps obtained from samples Nos. 2, 3, 4 and j 
were very similar in sivength and quality to that obtained 
from No. i. The colour of the unbleached pulps from 
Nos. 2 and 5, however, was aomewhat darker than in the 
case of the other samples ; the pulp from No. 5 was more 
difficult to bleach than that from any of the other samples 
and yielded a pale buff paper. 


De^resinated Wood 

In order to compare the behaviour of the wood after 
removal of the resin with that of the wood containing the 
resin, pulp-making trials were carried out with chips of 
wood from which most of the resin had been extracted by 
prolonged digestion with boiling alcohol or acetone. 

The woods selected for these experiments were No. i 
(“ Green Stump of a Young Tree ”) which contained 8*6 
per cent, of resin, and No. 4 (“ Dry Limb from old worked- 
over areas ”) containing 21*9 per cent, of resin (expressed 
in each case on the moisture-free wood). After extraction 
these woods contained 1*7 and 0*5 per cent, of resin 
respectively (also expressed on the moisture-free wood). 

The de-resinated chips were treated with caustic soda 
solution under conditions similar to those employed in the 
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experiments with the untreated wood, and furnished the 
following results : 





Caustic aoda used. | 

Conditions 

Parts of 
caustic 
aoda wn- 

Yield of dry 

Sample. 

Trial. 

Moisture. 

Parts 

1 per 100 
parts of 
wood. 

Parts 1 
per xoo 
parts of 
solution. 

of digestion. 

pulp. 



Time. 

Temp. 

sumed per 
xoo parts 
of wood. 

Un- 

1 bleached. 

Bleached. 

N 0 .XI 


10-4 

20 

4 

6 

“C. ' 
160 

1 

11*6 

P$rc 4 nt. 

55 

P0r cent. 

\B 

io «4 

24 

4 

7 

160 

12*6 

47 


No. 4* 

A 

87 

24 

4 

7 

160 

II‘0 

46 


* Extracted with alcohol. 9 Extracted with acetone. 


In the case of No. i the conditions of Trial A were not 
sufficiently severe to produce a well-reduced pulp, and the 
paper obtained was similar in character to that produced 
in the corresponding Trial A with the original wood. A 
satisfactory pulp was, however, obtained in Trial B, the 
conditions of which were those previously found to give 
the best results with the original ^oods. The pulp did 
not bleach readily, but it yielded a paper of excellent 
strength and quality. 

The de-resinated wood No. 4 also gave a satisfactory 
pulp under the same conditions, but this again could not 
<be easily bleached. 

These experiments show that the de-resinated woods 
furnish pulps similar to those obtainable from the original 
woods under the same conditions, with a reduction of 
about I per cent, in the amount of soda consumed. The 
yields of pulp were very satisfactory and compare favour- 
ably with those obtained commercially in the manufacture 
of ordinary soda wood pulps. 

Summary of Results 

The results of these trials with the five samples of 
kauri wood are summarised in the following table, which 
shows the conditions for pulping which proved the most 
satisfactory. • In order to facilitate comparison the yields 
of pulp, the soda consumption and the percentages of resin 
present are expressed in each case on the wood containing 
10 per cent, of moisture. 
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Original (Untreated) Wood, 


Smpk. 

TrUl. 

Resin. 

Caustic soda used. 

Conditions 
of digestion. 

Parts of 
caustic 
soda con- 

Yield of dry 
pulp. 

Parts 
per zoo 
parts of 
wood. 

Parts 
per 100 
parts of 
solution. 

Time. 

Temp. 

sutned per 
zoo parts 
of wood. 

Un- 

bleached. 

Bleached. 



Per eerU. 



krs. 

®C. 


Per cent. 

Per cent. 

No. I 

C 

T 1 

24 

4 

7 

160 

14*0 

41 

39 

No. 2 

A 

7-2 

24 

4 

7 

160 

13-6 

39 

35 

No. 3 

A 

13.9 ! 

24 

4 

7 

160 

13*2 

34 

32 

No. 4 

A 

197 

24 

4 

7 

160 

12-0 

33 

29 

No. 5 

A 

1*8 

24 

4 

7 

160 

150 

45 

41 


De-resinated Wood. 


No. I 

B 

17 1 

24 

4 7 

160 

12-6 

47 

45 

No. 4 

A 

0-5 

24 

4 7 

160 1 

10-8 

45 

43 


General Remarks 

This investigation has shown that the five samples 
of kauri wood when treated by the soda process under 
similar conditions of digestion 5delded paper pulps of 
almost exactly the same quality. The conditions necessary 
to produce bleachable pulps were somewhat severe, and 
the soda consumption was rather high, except in the case 
of No. 4. 

The pulps were composed of coarser and longer fibres 
than those of commercial coniferous wood pulps, and 
furnished papers of excellent strength. They did not 
bleach satisfactorily with the amount of bleaching powder 
which suffices in the case of spruce pulp, but furnished pale 
cream-coloured papers. 

The yields of pulp varied with the amount of resin in 
the wood ; sample No. 5, which contained less than 2 per 
cent, of resin, yielded 45 per cent, of unbleached pulp, 
whereas sample No. 4, containing 197 per cent, of resin, 
yielded 33 per cent. The specimens of Nos. i and 4 from 
which most of the resin had been extracted required similar 
conditions of digestion to those found necessary for the 
original woods, but consumed a somewhat smaller quantity 
of soda. The yields of pulp obtained from these de- 
resinated woods are very satisfactory. 

The results show that kauri wood represented by the 
present samples could be converted into paper-pulp of 
satisfactory quality, either in the original condition or 
after removal of the resin. In the case of samples 3 nnd 4i 
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however, where a large quantity of resin is present in 
the wood, it is possible that owing to the comparatively 
low yield of pulp the manufacture might not prove 
remunerative unless the resin could be extracted and 
marketed at a satisfactory price. It seems possible that 
wood containing less than lo per cent, of resin might be 
converted into pulp without previous de-resination, but 
that it might be advantageous to remove the resin from 
wood containing lo per cent, or more before pulping, 

It has been suggested to the New Zealand authorities 
that observations might be made with a view to deter- 
mining whether any relation exists between the percentage 
of resin in the wood and the age of the trees, or other 
factors. It might facilitate the treatment of the wood 
if it could be roughly separated into two groups, one of 
which could be pulped in the original condition, whereas 
the other might need de-resination in ord/fr to make its 
treatment remunerative. 

2 . Paper-making Trials with " Fossil ” Kauri Wood 

This sample of wood was stated to consist of “ fossil ” 
kauri wood, from which much of the resin had been 
extracted by means of alcohol. 

The sample consisted of yellowish-brown chips which 
varied considerably in size. On sifting the material, 
43 per cent, of the sample was retained on a J-in. sieve ; 
48 per cent, passed this sieve, but remained on a |-in. 
mesh sieve ; and the remaining 9 per cent, passed the 
i-in. sieve. The larger chips were reduced to approxim- 
ately the same size as those which passed the J-in. mesh 
sieve and remained on the J-in. sieve, and the two portions 
were then thoroughly mixed and employed for the in- 
vestigations described in the following pages. The fine 
material which passed the J-in. sieve was discarded. 

The sample thus prepared was analysed with the 
following results : 




Exprewed on 
material as 

Expressed 00 
mmstuie-free 



received. 

material. 



Ptr c$nt. 

PtfUtU. 

Moisture • 

• 

. 9-7 

— 

Ash 

• 

. 0-59 

0.66 

Cellulose 

• 

. 35-9 

39-7 

Resin • • 

• 

. 10*0 

11*1 
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The material was treated with caustic soda solution 
under similar conditions to those employed for the produc- 
tion of paper-pulp on a commercial scale. The results, 
which are shown in comparison with those obtained at the 
Imperial Institute with the samples of waste kauri wood, 
both before and after de-resination, are given in the 
following table, the results being expressed in all cases 
on the wood containing lo per cent, of moisture. 




Caustic soda used. 

Conditions 

Parts of 
caustic 

Yield of dry pulp. 

Sample. 

Resin. 

Parts 
per 100 
parts of 
wood. 

Parts 
per xoo 
parts of 
solution. 

of digestion. 









Time. 

Temp. 

aumea pier 
100 parts 
of wood. 

Un. 

bleached. 

Bleached. 


Per 

cent. 



hrs. 

®C. 


Per cent. 

Per cent. 

Sample of"' fossiV' 





160 




wood^ . . 

lO-O 

20 

4 

7 

12*2 

30*0 

28*0 

Samples of the waste 
wood : 









No. I . 

S 77 

24 

4 

7 

160 

14-0 

41*0 

390 

No. 2 

7*2 

24 

4 

7 

160 

13-6 

390 

35*0 

No. 3 . 

13*9 

24 

4 

7 

160 

13*2 

34*0 

320 

No. 4 

197 


4 

7 

160 

I2»0 

33-0 

290 

No. 5 • 

1-8 

1 

24 

4 

7 

160 

15*0 

450 

41-0 

De-resinated wood : 









No. I 3 . 

17 

24 

4 

7 

160 

12-6 

47-0 

45*0 

No. 4 3 . 

0-45 

24 

4 

7 

160 

10-8 

45*0 

43*0 


' Partially de-resinated by means of alcohol. 

3 Extracted with alcohol. ^ Extracted with acetone. 


The digestion of the present sample with 20 parts of 
caustic soda per 100 parts of wood at 160° C. (equivalent 
to a pressure of 75 lb. per sq. in.) yielded a homogeneous 
pulp which furnished a strong, pale brown paper of good 
quality. The pulp could not be bleached satisfactorily, 
the palest colour obtainable being a deep cream. The 
bleached paper was otherwise of good quality and excellent 
strength. 

This investigation has shown that the present material, 
consisting of chips of “ fossil ” kauri wood, is capable of 
producing paper of good quality and strength, which is 
generally similar to that obtained at the Imperial Institute 
from fresh waste kauri wood. 

It will be observed that although the wood had been 
extracted with alcohol it still contained 10 per cent, of 
resin, and thb would account to some extent for the low 
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yield of pulp. The yield obtained was, however, distinctly 
lower than those furnished by samples of fresh kauri wood 
containing similar amounts of resin. This is probably 
attributable to the difficulty in regulating the conditions 
of digestion in such a way as to avoid uneven attack when 
the size of the chips vary so largely as in the present case ; 
it is probable that the treatment was too severe for some 
of the smaller fragments, and that this caused a reduction 
in the weight of pulp. A better yield would dou]jJ:less 
have been obtained if the chips had been of a fairly uniform 
size (say about i in. x i in. X i in. thick). 

The fine material which passed the J-in. sieve would 
yield pulp inferior to that obtained from the larger pieces, 
owing to the fact that many of the fibres had been broken. 
It is doubtful whether this portion could be profitably 
employed, but, in any case, it would have to be treated 
apart from the larger chips as the conditio;js of digestion 
required for the latter would be too severe. 


3. Nature and Value of the Extracted Resin 

It will be seen from the table on p. 655 that the waste 
kauri wood received at the Imperial Institute (with the 
•exception of that obtained from a young kauri tree) 
contained from 7 to 20 per cent, of resin. 

It was found that the resin could be best extracted 
from the wood by means of acetone, ethyl alcohol or 
methyl alcohol. The resin thus obtained was dark brown 
and had a melting point of about 70° to 73° C. It was 
completely soluble in the solvents mentioned above, and 
almost completely in amyl alcohol ; it was only partially 
soluble in oil of turpentine, benzene, ether, chloroform and 
dilute solutions of caustic soda and ammonia, and almost 
insoluble in light petroleum. 

Varnishes were prepared with equal weights of the 
extracted resin and alcohol. When applied to sized wood 
they dried rapidly, giving tough, hard, rather dark-coloured, 
lustrous coats which showed no sign of cracking after 
several weeks’ exposure. 

On distillation with steam, the resin yielded only a 
trace of volatile oil (about o‘t per cent.) which was solid 
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at the ordinary temperature and possessed a characteristic, 
net unpleasant odour. 

A further quantity of the resin was extracted from the 
kauri wodS for submission to commercial firms for technical 
trial and valuation ; this furnished constants which are 
shown below in comparison with the range of figures 
recorded for fossil kauri resin. 



Retin extracted 

Fossil 


from kauri wood. 

kauri resin. 

Softening point ^ C. 

64 

60-90 

Melting point ^ C. 

72-74 

150-185 

Acid value . 

41 

71-79 

Saponification value . 

124 

73-89 


On melting, the resin can be pulled out into long 
elastic threads, and in this respect resembles shellac. 

Samples of the resin were submitted to two firms of 
varnish manufacturers, to a firm of linoleum manufacturers, 
and to a firm of merchants for opinions as to its possible 
uses and value. ' 

One of the manufacturing firms reported that the 
properties of the resin somewhat resembled those of fossil 
kauri gum, but that it possessed elastic properties. They 
considered that the resin could be used as a partial sub- 
stitute for shellac in varnishes and other wood-finishing 
materials, and regarded it as worth about 90s. to loos. 
per cwt. 

The second firm of manufacturers stated that the resin 
would be unsuitable for oil varnishes as it is incompletely 
soluble in hot linseed oil, and that owing to its dark colour 
and insolubility in certain solvents it would only be of 
low commercial value. The firm offered to carry out 
further tests to determine the value more definitely if a 
lai^e quantity could be supplied for the purpose. 

The linoleum manufacturers stated that in order to 
determine whether the resin could replace fossil kauri gum 
for their purposes it would be necessary for them to carry 
out extensive practical trials with .some hundredweights 
of the material. They suggested, however, that the resin 
might possibly be worth about £10 per ton in advance of 
American F.G. rosin, the price of which was then ab- 
normally high (£34 per ton— October, 1926). 
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The merchants who were consulted reported that as the 
resin is incompletely soluble in linseed oil and in turpentine 
it would be of no use as a substitute for gum copal, but that 
it might serve as a substitute for shellac. The value of the 
resin would depend on whether it will yield similar varnishes 
to those prepared from shellac, but they expressed the 
opinion that it might possibly realise a price of 805. per 
cwt. ex-wharf, London. 

The results of this investigation indicate that theajresin 
extracted from waste kauri wood would be saleable in this 
country, and might realise a price of about 80s. to loos. 
per cwt. It must be borne in mind, however, that these 
valuations are only tentative, and that a definite opinion 
cannot be given until technical trials have been made by 
manufacturers on a larger scale. It was pointed out to 
the New Zealand authorities that if, in view of the results 
given in this report and of those of the paperrmaking trials, 
it is considered worth while to proceed further with the 
object of utilising this kauri wood for the manufacture of 
paper-pulp, with the extracted resin as a by-product, it 
will be necessary for at least 5 cwts. of the resin to be 
extracted, either in New Zealand or in this country, in 
order that complete technical trials may be carried out 
to determine definitely its commercial value and possi- 
bilities. 

It may be mentioned that the resin extracted from the 
fossil kauri wood is superior to that described above (which 
was obtained from the waste wood) and more resembles 
the ordinary kauri gum of commerce. 


CASCARA BARK FROM KENYA COLONY 

The experimental cultivation of cascara bark {Rhamnus 
Purshianus) is being undertaken in Kenya Colony by the 
Forestry Department. Seed, obtained from California, 
was sown at Nairobi in 1919. The trees grew fairly fast, 
and commenced to bear seed in their third year ; when five 
years old they had reached a height of 6-7 ft. Seed 
collected at Nairobi has been distributed to Forest Stations 
at higher altitudes, in order to determine the suitability 
of these situations for the tree. 
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The Department are considering the possibility of 
extending the cultivation of the tree as a native industry, 
and in order to ascertain the quality of the bark grown at 
Nairobi the Conservator of Forests forwarded a small 
sample to the Imperial Institute in 1924, when the trees 
were five years old. 

The sample consisted of straight, stiff quills of bark, 
16 to 20 cm. long, and from 0-5 to 3 cm. in diameter. On 
the outer surface the bark was purplish-brown, fairly 
smooth, and marked with transversely elongated pale 
brown lenticels. The inner surface was dark reddish- 
brown, and showed longitudinal striations. 

The product was rather thinner than ordinary com- 
mercial cascara bark, and was free from the lichens which 
are usually present on the latter. 

The bark was found to contain 7-8 per cent, of moisture 
and to yield 47 per cent, of ash ; the aqueous extract 
amounted to 27 per cent. These figures agree with those 
given for cascara bark in the British Pharmaceutical 
Codex. 

The powdered material gave with caustic soda the 
strong purple colour characteristic of cascara bark. 

Samples of the bark were submitted to manufacturing 
druggists and to drug brokers in London for their opinions. 

The manufacturing druggists stated that the sample 
had been carefully collected, and was of particularly good 
appearance. It was pointed out, however, that trials 
would be necessary in order to determine whether the East 
African bark is as active medicinally as cascara bark from 
other sources. If these trials gave satisfactory results the 
bark might be expected to realise the current market 
price. 

The brokers stated that this East African bark differs 
in appearance from the commercial Californian bark, and 
that buyers would, therefore, not be disposed to purchase 
it freely in the first instance. In view of this fact they 
were of opinion that it would be necessary to offer it at a 
lower price until it became established on the market. 
They recommended that a small shipment of bark from the 
present trees should be forwarded for trial sale before any 
steps are taken to extend the cultivation. 
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This cascara bark from Kenya was of promising charac* 
ter and the Imperial Institute suggested that a quantity 
of the bark should be forwarded for therapeutical trials in 
order to establish its quality in comparison with the cascara 
bark from other sources. 

In accordance with this suggestion i8 lb. of the bark 
collected in February, 1925, was forwarded by the Con- 
servator of Forests. The quills ranged in length from 1 5 
to 37 cm., but were mostly between 25 and 30 em. In 
general, the bark resembled the earlier sample, but was 
rather thinner. 

On examination the bark furnished results which are 
shown below in comparison with those yielded by the 
previous sample, and those given for cascara bark in the 
British Pharmaceutical Codex. 

Present Previous Figures given in 

sample from sample froir the BrUuh Phot- 
Kenya Colony. Kenya Colony macnaieal Codix 
PT ctrU. Per c9tU. Pit ant. 

Moisture .... 7*8 , 7*8 — 

Ash ..... 5*0 4*7 about 5 

Aqueous extractive 25*7 270 about 27 

When treated with caustic soda solution the bark 
gave the strong purple coloration characteristic of cascara 
bark. 

These results indicate that the bark resembled the 
previous sample in the respects mentioned, but yielded 
slightly less extractive matter. 

Therapeutical trials. — ^After the bark had been stored 
for one year, in accordance with the requirements of the 
British Pharmacopoeia, it was forwarded to a firm of manu- 
facturing druggists, who prepared a liquid extract from it 
of the strength prescribed by the Pharmacopoeia. This 
extract was forwarded to St. Thomas’s Hospital, the 
authorities of which had kindly offered to carry out trials 
in order to ascertain whether the extract was as active, 
medicinally as that made from cascara bark from other 
sources. 

These trials were duly carried out at the Hospital and 
the following report has been furnished to the Imperial 
Institute : 

” The specimen of liquid extract of cascara was 
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entrusted to the Medical Unit, so that it might be fully 
tried by the same physicians. Extensive trial has been 
made on both male and female adult cases of the liquid 
extract of cascara from bark grown in Kenya Colony, as 
supplied by you. 

“ The report on its action is entirely favourable. Both 
Dr. Jones and Dr. Forest Smith report that there has 
been no sign of sickness, and its purgative action is indis- 
tinguishable from that of the liquid extract, which we have 
been in the habit of using, made from American bark. 

“ This report, therefore, seems to be entirely favourable 
to the development of this drug.” 

General Remarks 

The results of this investigation have shown that the 
cascara bark produced in Kenya Colony is of good quality 
and equal in i^edicinal activity to the bark obtained from 
the United States. The bark should, therefore, be readily 
saleable when available in commercial quantities, and it 
would appear that the cultivation of the tree for the pro- 
duction of bark might well be encouraged in the Colony. 


ARTICLE 

GINGER: ITS CULTIVATION, PREPARATION 
AND TRADE 

The bulk of the world’s supplies of dried ginger is at 
present produced within the Empire, in the West Indies, 
India and West Africa. Jamaica ginger is of a relatively 
uniform high grade. Indian ginger is on the whole of 
somewhat lower quality, although certain kinds, such as 
Calicut ginger, realise prices approaching those of Jamaica 
ginger. The ginger produced in Sierra Leone, however, 
which forms a very large proportion of the material 
imported into the United Kingdom, is of a lower grade. 
The Imperial Institute is informed that the United 
Kingdom market could absorb increased supplies of ginger 
of the better qualities, and for this reason it has been 
considered desirable to draw the attention of present and 
potential producers to the best methods of cultivating the 
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plant and preparing the product for the market. In the 
case of Sierra Leone and Dominica this has already been 
done to some extent by means of a memorandum sent 
recently by the Imperial Institute to the respective 
Governments of those countries. Through the agency of 
the present article, it is hoped to create an interest in the 
product in other parts of the Empire, where the conditions 
are suitable for its production. 

The Ginger Plant 

The ginger of commerce consists of the underground 
stem or rhizome of a herbaceous perennial. Zingiber 
officinal^, Roscoe, belonging to the natural order Zingi- 
beraceae, a section of the Scitamineae. The rhizome is 
branched and bears at intervals upright leafy shoots, 
about 2 ft. high, and, usually distinct from these, an erect 
flowering shoot. ■ 

From very early times the plant has been grown from 
cuttings of the rhizome and, like certain other plants which 
are propagated entirely by vegetative means, such as the 
banana, fertile seed is rarely produced. The cultivated 
plant consequently shows little variation in botanical 
characters and the various forms of ginger which appear 
on the market owe their differences almost entirely to the 
method of cultivation and preparation practised in the 
region of production. It was at one time stated that the 
relatively juicy Canton ginger, from which the Chinese 
preserved ginger is prepared, was derived from a distinct 
though related plant, Alpinia galanga. This, however, 
is now known to be erroneous, and the succulence and 
slight pungency characteristic of Chinese ginger appear 
to be due to the special methods of cultivation adopted in 
China and to the rhizome being harvested at a compara- 
tively early age (see p. 674). 

The original home of the ginger plant is not known 
with certainty. It occurs wild in South-east Asia and in 
the Malay Archipelago, and it has also been recorded in 
a wild state in Colombia. It has been suggested, how- 
ever, that the plants found in Colombia are relics of early 
cultivation, as may possibly be the case also in the other 
two regions mentioned. 
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Cultivation and Preparation 
Climatic Requirements 

For the successful cultivation of ginger the essential 
requirements as regards climate are a good rainfall and a 
high temperature during the growing period. In the 
ginger-growing region of Jamaica the mean annual rainfall 
is 88 in., whilst in south-west India it is over 100 in. A 
dry season during the resting period and prior to planting 
is an advantage, as it facilitates the thorough preparation 
of the soil required for the crop, but is not essential. 

Owing to the fact that a high temperature is needed 
for the optimum growth of the plant, cultivation is natur- 
ally most successful in tropical and sub-tropical regions. 
It need not be restricted to such areas however. Pro- 
vided that the heat and sunshine are sufficient during the 
greater part^ the year, a cold winter is immaterial, as 
before this period is reached the rhizomes will have been 
dug up from the ground, the bulk already prepared for 
the market and the remainder stored for planting the 
following season. These are actually the conditions 
obtaining round Canton and also in parts of Queensland 
where the crop is grown. 

As regards altitude the plant succeeds in Jamaica from 
sea-level to considerable elevations, and in India also it 
is grown both in the low country and up to 4,000-5,000 
ft. in the Himalayas. 

Soil and Manure 

Ginger is an exhaustive crop and, unless manures are 
readily and cheaply available, the soil in which it is grown 
must be rich in plant food. The plant will not succeed 
in land liable to become water-logged or in soil of a 
gravelly or very sandy nature. The most suitable kind 
of soil, therefore, is a rich vegetable loam. The land 
must be well drained, as if water collects about the rhizome 
the latter is liable to rot. 

The best varieties of Jamaica ginger are grown on a 
sandy loam, and in India the ginger produced on the 
compact black soils is said to be inferior to that grown 
on the lighter sandy loams. The amount of sand should 
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probably be not more than 30 per cent., and of clay not 
above 20 per cent. 

In Jamaica the primitive plan of. clearing forest lands 
by fire was largely followed, and on this cleared land 
ginger was grown until the soil became exhausted, when 
it was abandoned and a new piece of land put into cul- 
tivation. This wasteful method resulted in the production 
of large tracts of exhausted land, which could onh/ be 
brought under cultivation once more after considerable 
expenditure on chemical manures. In order to avoid this 
objectionable way of using land, experiments were carried 
out by the Jamaica Agricultural Society with a view to 
ascertaining the most suitable manures for ginger. A 
mixture composed of marl, with 10 per cent, each of 
soluble phosphates, ammonia, and potash salts, applied 
at the rate of one ton per acre, gave the besirresults. On 
worn-out land a yield equivalent to 2,96</ lb. of ginger 
per acre was obtained with this manure, whilst on the 
unmanured, exhausted land the plants hardly grew, and 
gave no return. 

In most parts of India manuring is regularly practised, 
the manures generally employed being oil-cake and dung. 
In some parts old and well-decayed cow-dung is either 
applied at the time of the first ploughing or is put in the 
holes made when planting the crop. During growth the 
ground is sometimes top-dressed with mustard-cake and 
castor-cake, whilst the mulch of leaves, etc., often applied 
to the ground after planting, also serves to enrich the soil. 

The principal constituents removed from the soil by 
ginger are stated to be lime and phosphoric acid, and 
it is the replacement of these constituents which should 
be aimed at. 


Cultivation 

In Jamaica two methods of cultivation are adopted. 
That by which the best ginger is obtained consists in 
planting in March or April portions of selected rhizomes 
from the previous year’s crop, care being taken that each 
portion planted contains an “ eye ” (embryo stem). 
The land is raised into ridges and the pieces of rhizome 
are placed a few inches below the surface and about 
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one foot apart, the process being much the same as 
that observed in planting potatoes. • It is advisable 
thoroughly to clear the land of weeds before planting the 
rhizomes, as the removal of weeds becomes difficult later 
on when the ginger plants have developed. Unless the 
rainfall is good it is necessary to resort to irrigation, 
as the plants require a good supply of water. The ginger 
produced in the foregoing way is known as “ plant ginger.” 

” Ratoon ginger ” is obtained by leaving in the soil 
from year to year a portion of a rhizome containing an 
“ eye.” This " eye ” develops in the normal way, giving 
rise to a supply of rhizomes in the succeeding season. 
“ Ratoon ginger ” is smaller and contains more fibre than 
” plant ginger,” and the product obtained by this means 
is said to deteriorate steadily from year to year. 

In some parts of India it is usual to plant the crop in 
beds about io\o 12 ft. long and 3 or 4 ft. wide, in which 
the sets are placed about 9 in. to i ft. apart. The field 
is then covered over with the leaves of trees or other 
green manure to keep the soil moist, and over the leaves 
organic manure is spread to a depth of about J in. At 
the end of the rainy season it is necessary to resort to 
irrigation. During the first three months of the dry 
season the field is weeded about three times. 

Before planting, the land must be thoroughly hoed (or 
ploughed) and harrowed, in order to produce a fine tilth. 
In planting large fields it would appear preferable to open 
up drills about 4 in. deep and 2 ft. apart, much as is done 
in planting potatoes on a large scale. Artificial manure, 
such as superphosphate and bone meal, can then be in- 
corporated in the soil at the bottom of the drill, before 
planting the sets. 

On account of the crop taking up such large quantities 
of plant food a system of rotation should be adopted if 
possible. This is done in some parts of Jamaica, where 
much of the ginger is gjrown in small quantities as a garden 
plant, in association with bananas, chillies, etc. 

The method of growing ginger in the Canton district 
of China differs considerably from that practised in coun- 
tries where dried ginger is the objective. Low-l^ng ground 
is usually selected for the crop and the cuttings are set 
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at intervals of 6 in. in ridges about i ft. high and 2 ft. 
apart. Water is kept continuously between the ridges. 
After the shoots have reached a height of from 6 in. to 
I ft. the plants are heavily manured at frequent intervals 
with urine or nightsoil mixed with water. This favours 
the formation of the succulent rhizome characteristic of 
Chinese ginger. 

“ Ratoon ginger ” matures early, and in Jamaica is 
harvested from March to December ; but “ plant ‘Unger " 
is not ready for digging until December or January, the- 
rhizomes being gathered as they mature from that time 
until March. The rhizomes are known to be ready for 
digging when the stalks wither, this taking place shortly 
after the disappearance of the flowers. In Jamaica the plant 
flowers during September. The rhizomes are twisted out 
of the ground with a fork or a hoe. In performing this 
operation great care is necessary, as any injury inflicted 
on the rhizome depreciates its market value. Considerable 
experience is necessary in order to lift ginger rhizomes 
properly. 

The “ hands ” (complete rhizomes and adherent fibrous 
roots) are piled in heaps, the fibrous roots are broken off, 
and the soil and dirt removed immediately, as otherwise 
it is difficult to get the finished ginger white. The 
rhizomes should not be allowed to lie long in heaps, as 
they are liable to ferment. The usual plan is, as soon 
as the rootlets and excess of soil have been removed, to 
throw the ginger into water to be ready for “ peeling " 
or “ scraping.” This is done in Jamaica by means of a 
special knife, consisting merely of a narrow stiaight blade 
riveted to a wooden handle ; in India the outer skin is 
scraped off with a shell or piece of broken earthenware. 
In the case of Sierra Leone ginger of the ordinary grade 
the flat sides of the hands are scraped with a spoon and 
the hands are then laid out to dry without washing in 
water. 

The operation of peeling, if carried out in a proper 
manner, is a very delicate one, the object being to 
remove the skin without destroying the cells immediately 
below it, since these cells contain much of the oil upon 
which the aroma of the best qualities of ginger depends. 
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As the rhizomes are peeled they are thrown into water 
and washed ; and the more carefully the washing is done 
the whiter will be the resulting product. As a rule the 
peeled “ hands ” are allowed to remain in watei overnight. 
Some planters in Jamaica add a small proportion of lime- 
juice to the wash water at this stage, at the rate of about 
half a pint to six or seven gallons of water, in order to 
produce a whiter root. 

After washing, the peeled rhizomes are placed in a 
“ barbecue,” which consists merely of a piece of levelled 
ground covered with cement, on which the ginger is placed 
to dry in the sun. Where a ” barbecue ” is not available, 
a " mat,” consisting of sticks driven into the ground, 
across which are laid boards or palm or banana leaves, 
is used, on which the ginger is exposed until it is dry. 
Uniform drying of the rhizomes is essential for the pro- 
duction of fir^-class ginger and to prevent mildew ; and 
to ensure this they should be separately turned over by 
hand at least once on the first day. Careful planters put 
their ginger out daily at sunrise, and take it in each night 
at sundown ; conducted in the latter way the operation 
of drying usually takes from six to eight days. The ginger, 
if not sufficiently white in appearance, has to be bleached 
by further washing, and after being re-dried is ready to 
be packed for export. In some parts of India the peeled 
rhizomes are bleached by soaking in lime-water for a 
short time and exposing them for about 12 hours after 
drying to the fumes of burning sulphur in a specially 
constructed bleaching-room, at the rate of 7 lb. of sulphur 
per ton orthizomes. 

The finished ginger is graded according to size and 
colour of the ” hands ” — the best grades consisting of the 
large plump ” hands ” free from traces of mildew, and the 
poorest the shrivelled, dark-coloured ” hands.” As a rule 
the crop is divided into four or five grades. The best 
” hands ” obtained in Jamaica weigh as much as 8 oz., 
4 oz. being an average weight. 

Unpeeled ginger is merely freed from its rootlets and 
excess of soil, and then thoroughly washed in water or 
scalded in a boiler of hot water, and finally dried in the 
sHin. 
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Preparation of Preserved Ginger . — In China the first 
crop of ginger is ready about three months after planting. 
This is known as “ young gfinger ” and is the least pungent 
and most expensive. Unlike the Jamaica and Indian 
ginger, the rhizomes are not allowed to mature, as they 
become too pungent for the purpose for which they are 
required. After harvesting the roots are washed and the 
skin carefully scraped off. They are then punctured by 
means of a fork and afterwards washed in rice waf(fer (the 
water left after washing rice) to improve the colour. The 
rhizomes are next boiled in three or four changes of 
refined sugar and water for one or two hours, until thor- 
oughly soaked. They are then placed in barrels or other 
containers and covered with syrup. In the case of dry 
preserved ginger, the wet rhizomes are strained till dry 


and then rolled in sugar placed on 


bamboo patting. 


Yield 

The yield of ginger varies considerably with the 
climate, soil, and methods of cultivation employed. In 
Jamaica the average return is from i,ooo to 1,500 lb. of 
dried ginger per acre, but as much as 2,000 lb. per acre 
has been obtained under the best conditions. The recorded 
yields in different parts of India vary within wide limits. 
In Bengal it is stated that 1,000 to 1,500 lb. per acre is 
the average crop, in the Punjab 2,100 lb., in Travancore 
2,000 to 2,500 lb., whilst in an experimental cultivation 
at Surat, Bombay Presidency, the yield was equivalent 
to over 8,000 lb. per acre. As already mentioned, a yield 
equivalent to nearly 3,000 lb. per acre was obtained in 
Jamaica on exhausted land by the application of a suitable 
manure ; and there is no doubt that, by careful cultivation 
and manuring, the yield in all the countries mentioned 
could be considerably increased. It takes about 4 tons 
of freshly dug rhizomes to gpve i ton of dried ginger. 


Pests and Diseases 

Owing to the pungent nature of the shoots, the ginger 
plant is attacked by very few insect pests, and it has 
even been recommended that the crop should be planted 
in orchards to prevent the development of pests of fruit 
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trees. At the Rangpur Agricultural Station, Bengal, 
however, the larva of a Drosophelid fly, which lives on 
coarse grasses, has been observed to do a good deal of 
harm to the shoots. 

In Southern India the caterpillar of a butterfly, Udaspes 
folus, sometimes does great damage to the leaves, whilst 
the caterpillar of a moth, Dichocrocis punctiferalis, bores 
into the stem and rhizome, but seldom does serious harm. 
The latter is better known as a pest of castor plant in 
Southern India. In Travancore the rhizome is bored by 
the larva of a small fly (Calabota sp.) which deposits its 
eggs at the base of the plants ; when the crop is gathered 
the larva migrates to wild arrowroot, where it completes 
its development. The best remedy is stated to be the 
destruction of the alternative food plant. 

The coconut scale, Aspidiotus destructor , has been found 
to occur on ginger in Fiji, but no information appears to 
be on record as to the extent of the damage caused. 

Considerable injury is inflicted on ginger crops in 
Jamaica by a disease called “ black rot,” which attacks 
the underground parts of the plant, and brings about 
decay of the rhizomes. The first indication of the disease 
is a yellowing of the leaves, which droop and wither ; 
the bases of the stems become discoloured and rot, and 
finally decay spreads to the rhizomes, which disintegrate 
to form a putrefying mass of tissue. A fungus present 
in the decomposing rhizomes was found to form spores in 
a similar manner to Allantospora radicicola, Wakker, a 
fungus which causes a root disease of sugar-cane in Java. 
It was not clearly shown, however, that the fungus found 
in the old was the cause of the disease (Howard, 

Bull. Bot. Dept. Jamaica, 1901, 8, 181 ; 1902, 8, 42). 

A similar rot of the rhizome, caused by a species of 
Pythium, which occurs in India, was first recorded by 
Butler from Surat and is described by McRae in Agric. 
Joum. India (1911, 6, 139). The disease spreads rapidly 
through the soil, and to prevent infection of healthy plants 
every portion of an affected plant must be removed and 
burnt, whilst the soil itself should be treated with lime, 
or a light dressing of sulphate of iron may be applied. 
Isolation of infested soil by a trench has been tried with 
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success, but in the case of a bad attack ginger should not 
be grown on the land for at least three years. The disease 
is most serious on wet, heavy soils, or in exceptionally 
rainy seasons, and it may be prevented to a large extent 
by draining the land, so that no water lies round the collar 
of the plant. Great care should be exercised in selecting 
only healthy rhizomes for planting purposes, any plants 
with even the slightest trace of disease being rejected. 
After a bad attack it is advisable to steep the rhizomes 
for about half an hour in Bordeaux mixture before plant- 
ing, to destroy any fungus spores or hyphae on their 
surface or in the soil clinging to them. The fungus, which 
also occurs on tobacco and papaya in India, was at first 
thought to be Pythium gradle, Schenk, which in Europe 
is found on freshwater algae. Subramaniam, however, 
showed that it is a distinct species, which he calls Pythium 
Butleri {Mem. Dept. Agric., India, Bot. Ser.f 1919, 10 , 181). 

Another disease of ginger which does some damage in 
Jamaica is locally called" cork rot." Thiscannot be detected 
until the crop is gathered, when the rhizomes are found to be 
of cork-like texture and quite valueless. The exact nature 
of this disease does not appear to have been investigated. 

A new disease of ginger, caused by Vermicularia Zingi- 
beroe and reported from the Godaveri District, is described 
by Sundararaman in Mem. Agric. Journ., India, Bot. Ser. 
(1922, 11 , 209). The disease begins with small yellowish 
spots and later the whole leaf turns yellow and rots, re- 
sulting in a poor development of the rhizome. It makes 
rapid progress during a period of continued wet weather 
and high humidity, but the advent of drier conditions 
checks its growth and the plant may recover. Spraying 
with Bordeaux mixture was found to be effective against 
the disease. 


Uses of Ginger 

For flavouring purposes ginger is perhaps the most 
widely used of all spices. It is employed whole in the 
preparation of various confections, chutneys, pickles 
and the like, and in the ground condition for a great 
variety of purposes. Large quantities are used in the 
manufacture of ginger beer, ginger ale and similar 
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beverages. Its medicinal value is well known, the root 
being used chiefly as a stomachic and internal stimulant, 
especially in flatulency and colic. The pungency of 
ginger is due to the presence of a resinous substance and 
the odour to an essential oil. The latter is separated by 
steam distillation and used to some extent in perfumery. 
The characters of the oil are dealt with in this Bulletin 
(pp. 651, 654) in connection with reports on a sample of 
ginger peelings from Sierra Leone and on a sample of the 
oil received from Seychelles. 

In connection with the attempts being made to im- 
prove the quality of Sierra Leone ginger, the Imperial 
Institute recently made enquiries regarding the uses of the 
various types of ginger, the results of which may be here 
summarised. 

Unscraped (unpeeled) ginger is used as a cheap sub- 
stitute for peeled ginger for most of the purposes for 
which the latter is usually employed. When peeled ginger 
is relatively cheap less unscraped ginger is used in this 
way whilst, on the other hand, more of it is used when 
peeled ginger commands a high price. A certain amount 
of unscraped ginger is also employed by distillers in the 
United Kingdom, who prefer it to peeled or scraped 
ginger, because it contains rather more essential oil. In 
the latter connection it was considered that the peelings 
might also find a market amongst distillers, and a sample 
was obtained from Sierra Leone for investigation at the 
Imperial Institute, the results of which are given on page 
650 of this Bulletin. 

For certain purposes only peeled ginger is suitable, e.g. 
for the “ whole ginger ” sold by grocers, for the best 
grades of ground ginger and for the best kinds of ginger 
beer. Unscraped ginger is sometimes used for the lower 
qualities of ground ginger, but not commonly for ginger 
beer. For medicinal use, “ scraped ” ginger alone is official 
in the British Pharmacopoeia, but both peeled and unpeeled 
may be used for official preparations in the United States. 

Ginger from no one country is in demand exclusively 
for any particular purpose. The peeled ginger from 
Jamaica, Cochin and Japan is all used for the same 
purposes, the grade of ginger employed depending on the 

*5 
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quality of the article to be produced. Unscraped varieties 
from different sources are generally interchangeable. 

Trade and Production of Ginger 
Chief Consuming Countries 

The bulk of the dried ginger produced in Jamaica, 
India and Sierra Leone is taken by Great Britain and the 
United States. The quantity and value of the ^ports 
into this country in pre-war and recent years were as 
follows: 1912, 65,529 cwts., £131,645; 1913, 39,27s 
cwts., £72,812 ; 1921, 23,597 cwts., £73,694 ; 1922, 38,855 
cwts., £128,985 ; 1923, 30,054 cwts., £131,252 ; 1924, 

46,877 cwts., £210,199 ; 1925, 50,370 cwts., £186,753. The 
imports from the various producing countries in 1924 (the 
latest year for which figures are available) are shown in 
the following table : 


Country whence consigned. Quantity. Value 

ewt^. I 

Sierra Leone ........ 17,291 61,483 

British India. . 16,288 69,491 

British West Indies 7,263 53,387 

Other British possessions 296 1,341 

Foreign countries (including re-exports from the United 

States) 5.739 >4.497 

Total 46.877 210,199 


The quantity of dried ginger imported into the United 
States in 19 12-13 amounted to 69,251 cwts., valued at 
$399,270. Since the war the maximum imported in any 
year was 52,955 cwts. ($604,659) in 1922, whilst in 1925 
the amount was 38,083 cwts. ($609,542). These figures 
include a large import from Great Britain. Of the 
imports received direct from the country of origin tl\e 
bulk was supplied from British West Africa. 

Producing Countries 

Jamaica . — ^As already indicated, ginger is grown in 
Jamaica by the natives in small plots as a garden crop. 
There is no extensive area under cultivation. It is 
grown mainly at an elevation of about 2,000 ft., chiefly 
in the central districts of the island, on the borders of the 
parishes of Manchester, Clarendon, Trelawny and St. Eliza- 
beth, whilst it is also grown in the northern part of West- 
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moreland and in the hills of St, James. The production 
fell off in the years following the war as compared with 
pre-war years, but showed a notable recovery in 1925. 
The exports over a series of years are shown in the 
following table : 


Year. 


To United 

To United 

To 

To 

Total 

Total 


Kingdom. 

States. 

Australia. 

Canada. 

Exports. 

Value. 



cvtis. 

ewts. 

CWt9. 

ewti. 

cwts. 

£ 

1912 

. 

. 13,212 

9 . 3^>0 

255 

1,989 

25.214 

48,038 

1913 


• 9.847 

8,700 

— 

2,084 

20,638 

36.374 

1921 


• 2.577 

6.93* 

72 

1.900 

12,361 

63.350 

1922 


. 5.532 

6.55* 

373 

482 

13.162 

90,161 

1923 


. 5.939 

8.171 

I.414 

1,064 

17,184 

112,601 

1924 


• 7.132 

5.7** 

612 

i , 79 t 

*5,407 

93.669 

1925 






21,297 

68,684 


India , — ^'fhe chief producing areas of India are the 
Malabar coast (Calicut and Cochin), the Surat and Thana 
districts of the Bombay Presidency, the Rangpur district 
in Bengal, and the Kumaon district of the United Provinces. 
As in the case of Jamaica, the plant is grown in small 
plots by the natives, and no estimate of the total area 
under cultivation is possible. Ginger is very largely 
consumed in India, but the exports are considerable, 
although in recent years they have shown a marked 
falling off in quantity. The total exports from India 
over a series of years are shown in the following table : 



Quantity. 

Value. 


cwts. 


1912-13 • 

• . • • . 88,845 

i£i 58,425 

1913-14 . 

82,273 

£122,661 

I 92 I -<22 » 

74,463 

Rs. 19,61,106 

1922-23 . 

5*. 946 

Rs. 17,79,851 

1923-24 . 

45.065 

Rs. 20,34,425 

1924-25 . 

36,778 

Rs. 20,46,243 

1925-26 • 

3».566 

Rs. 17,50.998 


The bulk of the Indian ginger is shipped from ports 
in Bombay and Madras. That from Bombay is much 
inferior in quality to the Southern India ginger and goes 
chiefly to Aden for re-export to neighbouring countries. 
The ginger shipped from Madras on Ihe other hand goes 
mainly to Great Britain and the United States, although 
a considerable quantity also goes to Ceylon. In 1924-25 
the share of Bombay in the total Indian exports was 
93,636 cwts., whilst that of Madras was 11,696 cwts. 
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(6,374 cwts. to Great Britain, 2,132 cwts. to the United 
States and 1,051 cwts. to Ceylon). 

Sierra Leone . — The cultivation of ginger was started 
in Sierra Leone shortly after the settlement there of the 
liberated slaves. It is probable that the roots were brought 
over from Jamaica. At first the crop was planted only 
in the Colony, but later its cultivation spread to the 
Protectorate whence the bulk of the ginger has been sup- 
plied in recent years. 

As far back as 1 874 (the earliest year for which records 
are available) 16,610 cwts. of ginger were exported from 
Sierra Leone, a figure which is greater than that reached in 
many subsequent years including so recent a year as 1921 
The lowest export on record was in 1892 when 8,622 cwts. 
were shipped. Taking a series of years, however, there has 
been on the whole a general increase in the exports, until 
in 1925 the record export of 49,260 cwts. was reached, ginger 
ranking third in the list of domestic exports in that year. 

Great Britain was the principal market for Sierra 
Leone ginger until 1916, when the conditions brought 
about by the Great War diverted about 1 3,980 cwts. to the 
United States. The latter country has since that date 
been the chief purchaser of Sierra Leone ginger, except in 
1925, when shipments to Great Britain slightly exceeded 
those to the United States. In 1926 shipments were made 
to South Africa for the first time and it is probable that 
Sierra Leone will supply, in future, the bulk of South 
Africa’s requirements. Canada also is now a consumer of 
Sierra Leone ginger. 

The exports of ginger from Sierra Leone during the 
last three years have been as follows : 


Chief Countries 
of Deitlnntioa. 

1933. 

j *924. 

1925. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

1 Vaiue. 

United Kingdom . 
United SUtes 

France 

orif. 

3.416 

*4.384 

i 

6,552 

39,594 

out,. 

13.641 

24.839 

i 

36,524 

68,387 

cwtt, 

24.920 

21,411 

2,229 

i 

62,200 

51,670 

4»744 

Total exports 

27.905 

46.236 

38,847 

105.633 

49,260 

119,742 


Since the Colony took up the production of ginger for 
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export, only one quality has been exported, viz. the 
ordinary roughly scraped ginger, until 1926, when some 
1 5 tons of peeled ginger, prepared under instruction of the 
Lands and Forests Department, were shipped and sold in 
London. Peeled ginger of this kind was also exhibited by 
the Sierra Leone Government at the Canadian National 
Exhibition in 1926, and was favourably reported on by 
consumers who tested it. 

Other Countries of the Empire . — Ginger has been grown 
for local consumption, or experimentally, in many other 
British countries, including Malaya, Ceylon, Fiji, Queens- 
land, St. Lucia, Barbados, Montserrat, and Dominica, but 
none of these is at present of commercial importance as a 
source of the spice. It is also being grown experimentally, 
as previously mentioned, in Seychelles, but more as a source 
of essential oil than for the preparation of the rhizomes. 
The question of extending the cultivation in Dominica and 
preparing a product of the grade of Jamaica ginger is 
under consideration, and a sample examined recently at 
the Imperial Institute was of promising quality and of a 
kind that would be readily saleable in Great Britain 
(see this Bulletin, 1925, 28 , 276). 

Japan . — In view of the fact that Japanese ginger is 
regularly quoted in the London and New York markets, 
brief reference to its production may be made. The plant 
is cultivated in most parts of the country as a garden 
crop, but more especially in the Shizuoka and Wakayama 
prefectures. During 1917 and 1918 the exports of dried 
ginger amounted to 6,378,000 lb. and 7,883,000 lb. respec- 
tively, but in the two following years they fell to 1,101,000 
lb. and 691,000 lb. Since 1920 ginger has not been shown 
separately in the Japanese trade returns, but some idea of 
the output can be gauged by the imports into the United 
States and India, the two chief customers for Japanese 
ginger. Whereas in 19 1 8 the imports into the United States 
amounted to 1,807,625 lb., the maximum since then has 
been only 469,579 lb. in 1923 ; in 1924 they were as low 
as 34,465 lb. India, in 1917-18, imported 2,286,368 lb. of 
ginger from Japan ; the imports fell to a minimum of 45,472 
lb. in 1921-22, and were 945,392 lb., 1,340,752 lb. and 
818,944 lb. in 1922-23, 1923-24 and 1924-2S respectively. 
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Market Prices 

The following table shows the fluctuations of prices 
in London in recent years : 





Price per cwt. 


Grade. 


19*4. 

1933. 

1926 

(up to October). 

Jamaica • j 

^Good to) Highest 

1705.-1855. 

1505.-1805. 

I355.-I455. 

L Fine \ 

Lowest 

X 705.-1805. 

I 355 .-I 45 «- 

85 i<^f- 955 . 

•• i 

^ Ordinary to) 
^ Medium j 

Highest 

Lowest 

I455.-I705. 

I405.-Z605. 

X355.-1455. 

X205.-X305. 

X255.-1305. 

605.-755. 

Calicut , ' 

Cut A Me-) 
dium to 

^ Highest 

1355.-X455. 

X455.-1505. 

X455.-X505. 


Fine BoldJ 

Lowest 

1205.-1255. 


X455.-1505. 


and C.) 
Small and 

Highest 

X205.-I305. 

1305.-1405. 

1305.-X405, 

" 1 

Medium J 

Lowest 

1005.-1x55. 

X205.-1305. 

1205.-1355. 

1 

(■Rough,] 

1 




1 

Cochin ^ 

Common ' 

LHighest 

85 ^.- 95 ^* 

955.-1055. 

955.-1025.6d. 


to Fine! 
Bold J 

[Lowest 

805.-905. 

955.-1025. 6i. 

605.-855. 

$$ 

r Small andl 
1 Ds J 

(Highest 

I Lowest 

905. 

705.-755. 

90s. 

75 *- 

75 «. 

505. 

Japan , 

Unsplit -| 

f Highest 
^ Lowest 

1005 . 

905. 

1005 . 

825 . 6 d 

805. 

55 S- 

African . 

Ordinary 

[Highest 
\ Lowest 

905. 

825 . 6 i. 

855.-875.6d. 

585. 

525 . 6 d. 

325 . 6 d. 


The prices ruling in New York during 1924, 1925 and 
1926, expressed in cents per lb., were as follows : 


Grade. 

Jamaica 

Fancy, Bold 

/ Highest 
\ Lowest 

»$ 

Dark, Grinding 

, f Highest 
\ Lowest 

it 

Medium 

I Highest 
\ Lowest 

Cochin • 

A.B.C. 

r Highest 
\ Lowest 

Japan • 


r Highest 
1 Lowest 

African • 

No. I 

THighest 
\ Lowest 


Price per lb. 


1924. 

1923. 

1926 

(up to October). 

381-391 

32 -33 

22 -23 

32 -33 

22 -23 

20 nom. 

33i-34 

26J-27 

171-18 

26J-27 

I 7 j-i 8 

i3i-M 

35 -36 

27J-28 

x 8 -X 9 

27i-28 

x8 -19 

I4f-X5i 

25 h ^6 

*5 -*5l 

19 -19* 

i 8 i-i 9 

18J-19 

*3 -i3i 

X9 -20 

20 -21 

20 -21 

X 7 f-i 8 


13 -M 

20 -20J 

I9t-i9l 

15J-16 


Mi-13 

8i-9 


It will be seen that, with the exception of the Calicut 
ginger and the better grade of Cochin ginger marketed in 
London, there has been a general fall in the price of ginger. 
This is more pronounced in the case of African than any 
other sort. 
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NOTES 

Their Majesties at the Imperial Institate. Their Majesties 
the King and Queen visited the Imperial Institute on the 
15th December and were received by Mr. Arthur Michael 
Samuel, Parliamentary Secretary to the Department of 
Overseas Trade, Sir William Clark, Comptroller-General 
of the Department of Overseas Trade, and Lt.-Gen. Sir 
William Furse, Director of the Imperial Institute. Their 
Majesties made an extensive tour of the newly decorated 
and reorganised Exhibition Galleries of the Institute which 
contain a display of economic products of the Empire, 
together with newly constructed dioramas illustrating 
the activities, industries and scenery in the various 
Dominions and Colonies. 

The Director subsequently received the following letter 
from Lord Stamfordham. 

Buckingham Palacb. 

15 Dec., 1926. 

" Dear Sir William Furse, 

It was a great pleasure to the King and Queen 
to-day to re-visit the galleries of the Imperial Institute. 
Their Majesties were much interested in the transforma- 
tion already made in the galleries and feel confident that, 
when this change is realised by the public, and more 
especially by the Education Authorities, the fullest ad- 
vantage will be taken of the opportunities now alforded 
by the new Board of Governors. The new and beautiful 
dioramas with the accompanying exhibits offer an attractive 
and stimulating education in the scenery, activities and 
development of our Dominions, India and the Colonies. 
The King and Queen were also gratified to know that, by 
an arrangement between the Board of Governors and the 
Council of the Royal Commission for the Exhibition of 
1851, an Imperial Gallery of Art has been set aside for 
the exhibition of the Scholarship Work of the British 
School at Rome, and of the work of contemporary artists 
from every part of the Empire, at home and overseas. 

Yours very truly, 

(Signed) Stamfordham. 

Lieutenant-General 
Sir William Furse, K.C.B., 

Director, 

Imperial Institute. 

The Imperial ;Conlerenoe and (he Imperial histitate. — ^The 
Research Special Sub-Committee which was set up by the 
Imperial Conference considered, among other questions, 
two memoranda on the Imperial Institute, the first dealing 
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with the reorganisation of the Institute and the second 
containing notes on the progress made and work done 
since the reorganisation. 

In their report to the Conference the Sub-Committee 
note that the amalgamation of the Imperial Institute and 
the Imperial Mineral Resources Bureau has been duly 
carried out and that the work of reorganisation is now 
in a large measure completed ; that the Exhibition 
Galleries have been redecorated and relighted, and the 
exhibits modernised in a manner which, it is believed, 
will add greatly to their instructional value bd¥h for 
schools and for the general public ; and that steps are 
being taken to bring the Institute into closer touch with 
the work being done in other parts of the Empire, es- 
pecially in relation to tropical and semi-tropical agriculture, 
and generally to improve its machinery for the collection 
and dissemination of scientific and technical information. 

At the final meeting of the Imperial Conference the 
following resolution, as recommended by the Research 
Sub-Committee, was adopted : 

Imperial Institute : 

“ The Conference approves the steps taken to 
carry out the recommendations of the Imperial 
Economic Conference of 1923 for the reorganisation 
of the Imperial Institute, and expresses its satis- 
faction at the progress which has been made since 
the reorganisation." 

Agricultnial Industry ol Malta. — ^The Maltese Islands 
form a group south of Sicily near the centre of the Medi- 
terranean Sea. The only two of any importance are Malta 
itself, which is about 17 miles in length and 9 miles in 
breadth, with an area of slightly under 95 sq. miles, and 
Gozo, to the north-west, which has an area of about 
26 sq. miles. The total civilian population at the 1921 
census was 212,258, of whom 189,697 resided in Malta 
and 22,561 in Gozo. The Maltese, who speak a language 
akin to Arabic, are an industrious people. The islands 
are highly cultivated, 16,263 people bein^ employed in 
agriculture ; a large number of the inhabitants are em- 
ployed in connection with the trade of Valetta as a coaling 
station, and an entrep6t and port of call. The following 
particulars relating to the agriculture of the islands are 
taken from the Report of the Superintendent of Agriculture 
for 1925-26. 

The total agricultural area is estimated at 42,964 acres ; 
of this 905 acres is mostly too poor for cultivation, but a 
small part of it is reclaimed each year and brought under 
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cultivation. There is no pasture land in the ordinary 
sense, as the land is too valuable to be devoted exclusively 
to grazing, particularly as it would remain bare and un- 
productive for the greater part of the year, owing to the 
long summer drought. The number of holdings is esti- 
mated at about 11,000, giving each an average area of 
less than 4 acres. 

Most of the produce is grown for home consumption, 
but there is a small export of early potatoes, cumin seed, 
onions, cotton and oranges. 

The area under wheat in 1925-26 amounted to 9,378 
acres, an increase of 671 acres over the preceding year, 
whilst the production is estimated at 38,736 quarters 
(about 870 tons), showing the excellent yield of 33 bushels 
per acre. I'he varieties grown are all hard wheats, the 
most common being the so-called Red Hard Wheat and 
Yellow Hard Wheat. A black-eared, yellow-grained wheat 
is also extensively cultivated. Improved varieties, in- 
cluding Susa or Medeah wheat and Dreadnought (of 
Australian origin), are being distributed from the Govern- 
ment Experimental Farm and are gaining favour with 
growers. 

Barley was grown on an area of 5,878 acres, a slight 
decrease as compared with 1924-25. This figure includes 
2,212 acres of “ meslin ” or " mischiata,*' a mixed crop of 
wheat and barley grown chiefly in Gozo, and used princi- 
pally for fattening pigs. The yield is estimated at 32,231 
quarters, including 11,463 quarters of “ meslin." 

In Gozo and the West District of Malta, maize is 
grown as a catch crop after the main winter crops have 
been harvested. Abundant rains in the spring of 1925 
favoured summer cultivation and as a consequence maize 
was grown on 1,110 acres, giving an estimated yield of 
2,990 quarters, as compared with 242 acres and 951 
quarters in the previous year. In the other districts of 
Malta, maize as a catch crop was almost entirely superseded 
by sesame, which is usually grown in only small quantities. 
In 1925-26, however, sesame was grown on 758 acres, 
with an estimated yield of 1,042 quarters. 

Potatoes are extensively grown in Malta and large 
quantities are exported, chiefly to the Netherlands, Italy, 
Germany and the United Kingdom. In 1925 shipments 
amounted to 1 1,008 tons, valued at £i 19,831. The winter 
crop of potatoes consisted of 2,798 acres, with an esti- 
mated yield of 8,570 tons, whilst spring and sununer 
potatoes were grown on an area of 4,589 acres, the pro- 
duction being estimated at 19,318 tons. Potato blight 
was very virulent throughout the island, but with the 

as* 
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advice and assistance of the Department of Agriculture, 
spraying with Bordeaux mixture is becoming general. 

The season was a favourable one for the growth of 
onions and 1,031 acres were planted with this crop, the 
estimated yield being 7,860 tons. In 1925 the exports 
of onions amounted to 29,858 cwts., valued at £10,4^1, the 
chief customers being Netherlands and Italy. 

Cumin seed is grown entirely for export and is seldom, 
if ever, used in the local industries. The production in 
1925 fell off considerably as compared with the previous 
year, the respective figures being 10,776 cwts. frciaf 1,758 
acres, and 23,762 cwts. from 4,330 acres. The reduction 
in the acreage is attributed to the low prices realised during 
the previous year. The exports of cumin seed in 1925 
amounted to 13,381 cwts., valued at £32,242. 

Cotton is grown in Malta as a dry-farmed summer 
crop, and owing to the favourable spring of 1925 already 
referred to, it was grown on a larger scale than in the 
previous year. The total production in 1925 was 312,840 
lb. of lint from 1,628 acres as compared with 229,328 lb. 
from 965 acres in 1924. Cotton spinning and weaving, 
which at one time were flourishing industries in the islands, 
are now virtually extinct, the number of persons engaged 
in these occupations, according to the report on the 1921 
Census, falling respectively from 9,753 and 4,693 in 1851 
to 262 and 221 in 1921. Almost the whole crop is there- 
fore exported, the figure for 1925 being about 270,000 lb., 
valued at £11,465, which was sent to Italy, the United 
Kingdom and Netherlands. The ordinary Maltese cotton 
is a form of Gossypium herhaceum and has a short staple, 
but an Upland long-stapled variety introduced by the 
Department of Agriculture is regarded with favour by 
growers who have taken up its cultivation. 

Owing to the absence of ordinary pasture land, very 
large quantities of green forage are grown for feeding 
livestock, the total area under such crops in 1925 being 
11,258 acres. The chief plants grown for this purpose 
are sulla (Hedysarum coronarium), vetches, caterpillar- 
plant {Scorpiurus subvillosus) and green barley. 

Although citrus trees are grown on a fairly large scale, 
the production falls far short of the demand, the imports, 
almost exclusively from Sicily, amounting in 1925 to 
1,0^,000 dozen fruits. The local production of citrus 
fruits in 1925 amounted to 178,490 dozen. There was a 
small export of 11,012 dozen of oranges and mandarines 
in that year, mainly to the United Kingdom. 

Grape-growing and the production qf wine from the 
fruits IS already a fairly important industry, but is capable 
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of considerable expansion. The area of vineyards in 1925 
was 1,712 acres and the production was estimated at 
140,235 cwts. of grapes, the bulk of which was manu- 
factured into wine. 

The Utilisation ol South African Timbers.— Investigations 
which are being carried out in South Africa by the 
Forest Department, in association with the Timber Com- 
mittee of the South African Railways and Harbours, on 
the suitability of South African timbers for rolling stock 
construction and other purposes, are referred to in the 
latest reports of those bodies (^Annual Departmental Re- 
ports, Union of South Africa, No. 5, for 1924-25, pp. 
405-407, and Report No. 15 of the Timber Committee 
for 1925). 

The Timber Committee, while recognising the beauty 
and usefulness of many South African woods, refer to 
the practical difficulties which lie in the way of utilising 
them in railway workshops and state that improper 
seasoning is probably the greatest obstacle to their use. 
The yellow woods {Podocarpus elongata, P. Thunbergii 
and P. falcata), which are soft woods, stand pre-eminent 
among local timbers, both on account of supplies and 
general utility, and when properly seasoned they can be 
successfully employed for many purposes in railway work. 
Most of the hard woods, from considerations of ultimate 
cost, appear to have comparatively little prospect for 
railway purposes, but in some cases, e.g. white pear 
{Apodytes dimidiata), it is considered that the timbers will 
find special uses. 

Timber seasoning experiments are being carried out 
by the Forest Department, on behalf of the Committee, 
in the Experimental Kilns at Pretoria. During 1924-25 
trials were carried out with twelve species of timber, in- 
cluding common yellow wood {Podocarpus elongata), 
Camdeboo stinkwood {Celtis rhamnifolia), white ironwood 
{Toddalia lanceolata), white pear, and chemnen {Afzelia 
quamensis). Both fan and water spray kilns were em- 
ployed. Chemnen shrank remarkably little and the timber 
used in the experiments was afterwards utilised with 
complete success for the joinery of the railway coaches 
used by H.R.H. Prince of Wales during his tour in South 
Africa. 

It is interesting to note that kiln seasoning by private 
firms is notably on the increase in South Africa. 

The preservative treatment of timber has also been 
investigated at the Wood Preservative Station of the 
Forest Department. 
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ABSTRACTS OF RECENTLY PUBLISHED LITERATURE 
ON AGRICULTURE AND FORESTRY 

In this section a summary is given of the contents of 
the more important, recently published papers and reports 
relating to tropical agriculture and forestry. It must be 
understood that the Imperial Institute accepts no responsi- 
bility for the opinions expressed in the papers and reports 
summarised. 

Foodstuffs v* 

B ananaa. — The final report of the Investigation Com- 
mittee appointed by the Bunchy Top Board of Control, 
Australia, on the occurrence of the bunchy top disease 
in Australia is reviewed in Queensland Agric. Joum., 
(1926, 26 , 506). The report refers in detail to the huge 
losses which the disease has inflicted in New South Wales 
and Queensland, and states that the spread of the disease 
was primarily due to the propagation of infected suckers 
and to natural transmission by the banana aphis, Penta- 
lonia nigronervosa. Since the investigators decided that 
no measures of protection, no resistant or immune banana 
stock, and no remedial methods are available, the only 
means for controlling bunchy top are legislative measures 
of restriction. The proposals include the destruction of 
affected plants, the registration of all banana, plantain 
and Manila hemp plantations, and the destruction of all 
backyard or garden plants in unregistered places ; also 
various restrictions on the transport and sale of banana 
suckers, and the imposition of various other responsi- 
bilities on the Governments and growers. It is considered 
that the continuous full co-operation of all concerned in 
carrying out these comprehensive recommendations will 
result in the restoration of the industry in heavily affected 
areas to its former status. 

Sugar Cane. — In an article on the mosaic disease of 
sugar cane in India in 1925 by W. McRae, the officiating 
Imperial Mycologist, which appeared in Agric. Joum. of 
India (1926, 21 , 198), the symptoms of the disease and its 
histo^ are briefly reviewed. The disease, which was first 
described in Java in 1892, was not observed in India till 
1921, and extensive search was then made in the most 
likely districts. The writer considers, however, that 
mosaic disease is not a new introduction into India, but 
that it has existed among the thin canes of Northern India 
for a long time. During 1925 it appeared in epidemic 
form throughout a large tract of Northern India on Hemja, 



ABSTRACTS— AGRICULTURE AND FORESTRY 689 

the commonly grown indigenous cane. The canes intro- 
duced and selected by the Agricultural Departments 
during the last twenty years, and those produced in Coim- 
batore during the last few years, have been so carefully 
observed that it is difficult to believe that the presence of 
mosaic disease on them would have remained undetected 
for any length of time. It seems probable that where 
these new canes have subsequently shown the disease it 
was transmitted to them from Hemja. The disease is 
probably endemic in India, and Hemja is probably tolerant. 

Oils and Oil-seeds 

Coconuts. — In the Philippine Islands there is only one 
company which manufactures refined, deodorised coconut 
oil, and this is used by them in the preparation of a lard 
substitute and margarine. In the process of manufacture 
the oil is deodorised by blowing super-heated steam 
through it under reduced pressure. The temperature 
employed ranges from 1 77 to 248° C., the pressure is 
25 in., and the duration of the process from nine to ten 
hours. This steam treatment removes volatile matter, 
which condenses to a whitish or greyish, greasy, malodorous 
substance which slowly turns darker on exposure to the 
air. The nature of this material changes as the process 
proceeds. At the beginning it is a very greasy, oily hquid ; 
after three hours solid white particles appear, while as the 
end of the process approaches this solid whitish substance 
predominates. Brooke {Phil. Journ. Set., 1926, 80 , 201) 
has examined the nature of the volatile matter, and has 
found it to consist of acidic saponifiable and unsaponifiable 
substances. Most of the products of the last-named group 
distil over in the first four hours, and were found to 
contain compounds of an alcoholic nature. Coconut oil 
was shown to occur in the saponifiable«substances. Methyl 
nonyl ketone was isolated, its identification being confirmed 
by the preparation of its oxime, di-oxime and semi- 
carbazone. 

There were eight hundred cases of coconut palms 
suffering from bud-rot on the west coast of Porto Rico 
in 1923-24 {Journ. Agric. Res., 1926, 82 , 471). The 
earliest symptom of this disease is the wilting and death 
of the youngest leaf, followed by the falling of the sur- 
rounding leaves, thus leaving the palm without a central 
column of green leaves. Finally the old leaves fall away 
slowly until the trunk is completely defoliated. Infection 
occurs by the penetration of the disease into the growing 
point, laterally through the leaf bases or vertically in 
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the central column of leaves. The organism that is 
responsible for this disease is a small chlamydospored 
strain of Phytophthora faberi, Maublanc. The incubation 
period of the disease varies from three to nine months or 
m some cases longer. The following experiments were 
carried out on the inoculation of coconut palms with a 
culture of the causal organism. Six unwounded palms were 
inoculated laterally on tender leaf bases. Three suc- 
cumbed to typical bud-rot. Of six wounded palms which 
were inoculated laterally all died of the disease. When 
three unwounded trees were inoculated laterally on tough 
leaf bases, no infection resulted. In another series of 
experiments the inoculation was effected by pouring an 
aqueous suspension of the fungus among the young leaves. 
Seven out of the eight inoculated died of bud-rot. Inocula- 
tion experiments showed that the bacteria that are always 
associated with the fungus in cases of bud-rot are not 
themselves capable of producing the disease. 

In Porto Rico the palms attacked by bud-rot exhibit 
the earliest symptoms most frequently in November and 
December at the end of the rainy season. Young, pro- 
tected palms and those in low moist situations are especially 
susceptible to the disease. The wind and possibly insects 
are considered to be the principal disseminating agents. 
Trials have shown that the destruction of affected palms is 
effective as a control measure. 

Gronnd-nnts. — ^The marketing of ground-nuts is dealt with 
in Bull. No. 1401 (1926), U.S. Dept. Agric. Three types of 
the nuts are commercially important in the United States, 
namely, the large-podded Virginia, the large-podded 
Runner and the small-podded Spanish. Virginias sold in 
the shell reach the consumer in the roasted form. Shelled 
Virginias and shelled Spanish appear on the market as 
salted peanuts, peanut candy and peanut butter. Shelled 
Runners are used by some butter and candy manufacturers 
as a substitute for shelled Virginias, and when prices do 
not justify shelling Runners are bought by crushing 
mills. Under certain market conditions Spanish nuts 
are also crushed. Ground-nut oil is used in the United 
States chiefly in the manufacture of margarine and 
Salad oils. 

A leading obstacle to increased distribution of raw 
peanuts has been that the public has had little opportunity 
of purchasing them in any but small quantities. It is, 
therefore, suggested that the nuts should be offered on the 
market in pa<^ges of pnt or two pounds. Other i^t^rs 
dealt with include the importance of grading, de^ptions 
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of the processes in use for cleaning and shelling the 
nuts and for the manufacture of peanut products, such as 
roasted nuts, salted nuts, peanut butter, candy, oil, cake, 
meal and flour. The use of peanuts as a feed for hogs, 
and the utilisation of the husks are also discussed. Various 
suggestions are made for the improvement of the industry, 
and statistical information is given relative to the acreage 
and production of ground-nuts in the United States and 
other leading producing countries. The imports and 
exports of nuts and oil to and from the United States are 
also recorded with countries of origin and destination. 

Knnajong. — Kurrajong seeds are derived from Brachy- 
chiton populneum, R. Br. {Sterculia diversifolia, G. Don), a 
tree from 20 to 60 feet high, which is found from Gippsland, 
Victoria, throughout the eastern half of Australia as far 
as the Gulf of Carpentaria in Northern Territory. A 
paper on the oil obtainable from these seeds by F. R. 
Morrison, of the Technological Museum, Sydney, has 
recently been published {Joum. and Proc. Royal Soc., 
New South Wales, 1926, 69 , 267). 

The seeds are contained in fig-shaped pods. Each seed 
consists of a white kernel enclosed in a black shell, covered 
with a yellow ‘ ‘ furry ' ’ coating. The average length of a seed 
is 9 mm. and the average weight 0*13 gram. On extraction 
with ether or light petroleum the seeds yielded from 2S‘0 to 
267 per cent, of a reddish, moderately viscous oil, which 
consisted of the glycerides of palmitic, oleic and linolic 
acids, and about i per cent, of unsaponifiable matter 
containing phytosterol and a yellow colouring matter. 
Two samples of these seeds were examined and the result- 
ing oils tested with the following results. The oil from a 
sample received in 1924 became semi-solid after the lapse 
of several days, and had the constants : — smelting point, 
30° C. ; specific gravity at 30/30® C., 0‘9o83 ; refractive 
index at 20® C., i'4676 ; acid value, 65*0 ; saponification 
value, 1 98*0 ; iodine value (Wijs, 2 hours), 101*3 pcr cent. ; 
unsaponifiable matter, i*i per cent. The oil from another 
sample received in 1925 did not set to a semi-solid on 
standing for a few days, but after keeping for some time 
at 12 to I s® C. a white crystalline deposit separated. This 
oil gave the constants specific gravity at 15/15® C., 
0*9^03 ; refractive index at ao®C., 1*4709 ; add value, 
4^*7 ; saponification value, 192*8 iodine value (Wijs, 2 
hours), 107*6 percent. ; unsaponifiable matter, 1*5 percent. 

Qfl Palnuk — The fiye chief lines on which work is beiag 
caTrie'd dut m NTgeirfa by the Agridmural Uep’sfrtm’dit m 
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connection with the oil-palm and its products are : (a) 
small scale processes for the extraction of oil by native 
extractors ; ( 6 ) the extraction of the kernels and their 
separation from the shell ; (c) a factory process for the 
extraction of the oil from the pericarp ; (d) the improve- 
ment of the palmeries, and (e) the study of the varieties 
of palms (Ann. Rep. Agric. Dept. Nigeria, 1925, p. 10). 

The object of the work on small scale extraction is to 
find a method of extraction which will be an improvement 
on the ordinary village processes, but which w^ not 
involve the use of any but the simplest apparatus. ' \Vith 
this end in view two distinct processes have been evolved, 
namely, the “ modified native ” process and the “ cooker 
and press ” process. Both of them have been thoroughly 
tested and demonstrated at Loburo in the Abeokuta 
province. The former process does not involve the use 
of any imported apparatus. According to this method the 
fruits are steamed in a simple form of steamer and are then 
submitted to a treatment almost identical with that used 
in the “ hard ” oil process (see this Bulletin, 1924, 22, 
214). The tests indicated that, although this process is a 
slight improvement on the old native processes, its com- 
parative advantages are altogether too small to permit 
any real hope of its general adoption in the villages. 
Further work with this type of extractor is not to be 
undertaken. 

The apparatus required for the “ cooker and press ” 
process consists of a simple cooker costing £i 5 in England, 
and a hand-press costing £25. In the former the fruits 
are heated for one hour under a pressure of a few ounces 
of steam. The heated fruits are then rubbed in a mortar 
and the pericarp separated by hand, the freed pericarp 
being pressed in the hand-press. By this method 60 to 
6$ per cent, of the oil can be removed from the pericarp 
in comparison with 45 to 50 per cent, by the native 
processes. The quality of the oil is good, there being 
no difficulty in obtaining oil containing as little as J per 
cent, of free fatty acids. It is felt, however, that the 
cost of the apparatus may be so great as to outweigh 
the advantages. Tests have shown that the process 
is successful in that it effects a marked improvement in 
the quality and quantity of the oil extracted, and that the 
total labour required is at least not substantially increased. 
The natives appreciated the labour-saving advantages of 
the cooker, but considered the pressing to be too hard 
work. There is reason to hope that conditions in the 
Eastern Provinces will prove more favourable to this 
innovation than in Oyo or Abeokuta, and demonstrations 
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will accordingly be carried out there. It is not considered 
that confidence in the eventual general adoption of this 
apparatus is yet justified, and efforts are being made to 
arrange for extended trials. 

Various hand nut-cracking machines on the market 
have been tested, in the hope of finding one which is suitable 
for general recommendation, but so far none is considered 
sufficiently satisfactory for this purpose. It is doubtful 
whether hand-operated machines will ever be taken up. 
There is a better prospect for machines driven by low- 
powered oil-engines. The use of a mud bath has been 
found to be as satisfactory as that of a brine bath for 
separating the kernels from the shell. 

As the suggestion of the formation of an Association, 
similar to the British Cotton Growing Association, to 
establish pioneer factories is meeting with little response, 
the Government is now considering other means of 
attracting commercial enterprise in this direction. 

Meanwhile attempts have been made to improve the 
factory processes, and the use of the centrifuge for purify- 
ing the oil has given good results in continuous routine use. 

In connection with the improvement of the palmeries 
it is stated that observations have shown that a palm grown 
from the beginning under plantation conditions, i.e. on 
cleared and weeded ground, bears much earlier, and gives 
a much higher yield in its early years than a " wild ” 
palm ; and that a “ wild ” palm which has once been 
stunted by the competition of other plants in its early 
years never recovers under cultivation. The real problem 
m the improvement of the cultivation of the oil-palm in 
Nigeria is therefore to induce the farmers to cultivate it 
continually during the early years, especially the first 
seven or ten years, of its growth. 

The results of the plantings of oil-palms of various 
varieties, chiefly at Calabar, have shown that none of them 
breeds true. Varieties will thus only be fixed through 
self-fertilisation and selection on Mendelian lines. As this 
process takes at least three generations and each generation 
of the oil-palm means about seven years, it will be a long 
time before varieties that will breed true can be fixed. In 
the meanwhile, however, records of the yield of fruit of 
individual trees in the fields of planted palms at Calabar 
have been maintained since 1922, and these with the 
results of the chemical examination pf the fruit will 3deld 
reliable information as to which is the most profitable 
variety, ?tnd will also enable superior parent trees to be 
selected for breeding. In addition, progeny rows from 
individual parent trees at Calabar have been planted at 
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Benin and Umuahia, which, when they come into bearing, 
will indicate more reliably the best individual trees to 
use as parents 

The cultivation of the oil-palm in Sumatra is discussed 
by Yves Henry in a recent number of Bull. Econ. Indo- 
Chine (1926, 89 , i) in connection with its proposed cultiva- 
tion in Indo-China. After describing the nature of the 
soil and the rainfall in Sumatra, the annual 5delds per 
hectare of fruits, oil and kernels are quoted frQpi Dr. 
A. A. L. Rutgers’s Monograph on “ Investigations on Oil 
Palms " (see this Bulletin, 1922, 80 , 491). It is pointed 
out, however, that in practice such yields apparently are 
not obtained. In support of this contention actual figures 
are shown for nine plantations. Attention is drawn to the 
fact that in many cases a heavy yield from a palm that 
has been artificially pollinated is followed the next year by 
a much smaller yield. It is considered that the oil-palm 
can only maintain an average yield in Sumatra by the 
regular application of manures. Clean weeding between 
the rows, whereby the humus is gradually decreased, has 
a tendency to lower the yield of fruits. Similar effects 
are produced, owing to the shallowness of the sub-soil, 
below which is a stratum of impermeable clay which the 
roots of the palm are unable to penetrate. As regards 
intercalary crops the use of lalang grass is strongly depre- 
cated while the growing of Calopogonium mucunoides is 
recommended. The spacing of the palms so that 143 palms 
are planted per hectare is criticised, and it is considered 
that an arrangement giving 123 palms to the hectare would 
be more satisfactory. Further sections are devoted to a 
discussion of the influence of the time of the rains on the 
production, and to a consideration of selection of the 
variety to cultivate and also of artificial pollination. 

In conclusion the author states that he is of opinion 
that an oil-palm plantation in Sumatra which gives an 
average yield is a sound investment. 

A reprint from No. 12 of Boletim da Agenda Geral 
das Colonias, entitled “ Subsidios para o estudo das pal- 
meiras do azeite da regiao de Cazen^o,” has been published 
by Fomento Geral de Angola. This pamphlet deals with 
the oil-pahn in the Ca^engo district of ^gola, and fourteen 
varieti^ are described 'which occur in this district. An 
account is given of the trees, fruits, nuts and kernels of 
these varieties, and of the composition of the fruits and 
li;eme]& The pamphlet is illustrated with a number of 
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Essential Oils 

Bay Oil. — pamphlet dealing with the bay oil industry 
of the West Indies has been issued by A. E. Collens,, 
Government Chemist and Superintendent of Agriculture 
for the Leeward Islands, and F. H. S. Warneford, Assistant 
Government Chemist. The bay tree, Pimenta acris, 
grows in most of the islands from Trinidad to Jamaica. 
It has been under systematic cultivation in Montserrat 
since 1903, and recently the industry has been inaugurated 
in St. Lucia and revived in Dominica. A useful account 
of the cultivation of the bay tree is given. The tree has 
been found growing at elevations from sea level up to 
1,500 ft., and sometimes in situations unsuited to other 
crops. The best results are obtained in sheltered positions 
where there is a good supply of moisture. The tree is 
propagated from seed, and the seedlings are kept in the 
nursery for about a year before being transplanted into 
the fields. It is desirable to keep the trees in bush form 
to facilitate harvesting, which should be confined to shoots 
bearing mature leaves, as these give an oil in greater yield 
and of higher phenol content than the younger leaves. 
Experiments carried out in Montserrat showed that bays 
planted in 1908 gave a yield of 1,368 lb. of green leaves, 
and 14 lb. of oil per acre in 1911 when first harvested. 
The annual yield of leaves and oil continued to increase 
up to 1921, when the amount of green leaves and oil per 
acre was 10,075 lb. and 119 lb. respectively. During the 
next two years, though the harvest of leaves increased, the 
yield of oil somewhat diminished, and in 1924 a marked 
falling off was shown in both respects. Details are given 
of the methods of distilling bay leaves, and the types of 
stills employed. A higher yield of oil is obtained by the 
use of live steam than by simply boiling the leaves with 
water. The condensers, which should be made of block 
tin or copper, as iron soon corrodes in contact with the oil 
and discolours it, are connected with the stills by a side 
tube. No still-head is used as this tends to keep back the 
phenols by its fractionating effect. In Montserrat, where 
experimental distillations have been carried out for several 
years, the 3rield of oil from green leaves varied from i-o6 
to 1*3 per cent. Marketable bay oil should contain not 
less than 40 to 50 per cent, of phenols. 

Eaoalsvtos OIL — ^With a view to stimulating the de> 
mand for the oil of Eucalyptus phellandra, a small pamphlet 
by A. R. Penfold has been issued as BuU. No. ii. Tech. 
Educ. Bnaneh, Tech. Museum, Sydn^, entitled “Some 
Industrial Uses of thfe Oil of Eu'cai^fus Ph^andra.’* 
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For many years past large quantities of this oil have been 
distilled and sold, but the demand appears to have recently 
declined, probably owing to the slump in mining activities 
and the use of cheaper flotation agents. The author states 
that the oil has found extensive use in Australia for the 
manufacture of disinfectants, insecticides and boot polishes, 
and for perfuming cheap soap. In order to encourage 
the use of the oil for such purposes, formulae are given for 
the preparation with it of disinfectants, paint removers, 
and insecticides. 

Boronia citriodora. — ^A. R. Penfold has investigated 
the oil from Boronia citriodora, a Tasmanian alpine plant, 
which is especially plentiful in the neighbourhood of 
Cradle Mountain {Journ. and Proc. Roy. Soc., New South 
Wales, 1925, 69 , 35). The green leaves of this plant 
furnished from 0*71 to 0’93 per cent, of oil, which contained 
80 per cent, of citronellol, mostly in the free state. The 
remainder of the oil appeared to consist mainly of terpenes 
and sesquiterpenes. rf-a-Pinene was identified, and also 
a paraffin hydrocarbon of m.p. 64 to 65° C. Neither 
geraniol, citronellal nor citral could be detected in the oil. 


Fibres 

Cotton 

Nigeria. — ^An interesting account of the results of recent 
experimental work on cotton has been given in the Ann. 
Rep. Agric. Dept., Nigeria, for the year 1925. 

The investigations which have been carried out in the 
Southern Provinces during the three years 1923 to 1925 
have led to the following conclusions. The chief losses in 
the cotton fields have been caused by the internal boll 
rots conveyed by stainers, and the next most serious 
losses have been due to the attack of boll-worms. The 
bolls of American cotton are much more liable to shedding 
and damage as the result of the attacks of stainers than are 
those of the indigenous cottons, and the American cottons 
also appear to suffer rather more from boll-worm attack 
than the native kind. Of the native cottons, the bolls of 
the Ishan and Meko cottons show no great difference in 
the extent to which they are liable to be shed or damaged 
by the..attacks of insects of either class, but the advantage 
on the whole seems to lie with the Ishan cotton. The 
indigenous cottons are rather more liable than the American 
types to diseases which are not carried by insects, but the 
Ishan cotton seems more resistant to these than the Meko 



ABSTRACTS— AGRICULTURE AND FORESTRY 697 

Und. With regard to yield most of the experiments show 
that the native cottons are superior to American. 

It is not considered either immediately possible or even 
deprable that the practice of growing cotton in mixed 
cultivation with other crops, especially yams, should be 
diswntinued. Experiments have shown that in admixture 
wth yams the native cottons give much greater yields 
than the American varieties. 

These facts indicate that for success in cotton-growing 
in the Southern Provinces it is desirable to evolve a strain 
of indigenous cotton of high quality and value. Of the two 
indigenous cottons the Ishan appears much more promising 
than the Meko kind. Strains of Ishan cotton have been 
isolated and bred which will be of high value for export if 
they can be grown on a large scale without deterioration. 
These strains have long white lint ; some of them produce 
very strong fibre, and give a high ginning yield. The 
growth of one of these strains would effect a great change 
in the cotton-growing industry, and create a real prospect 
of an extension of cotton production for export. The 
Ishan selections are now being multiplied as much as 
possible on the Moor Plantation. 

In the Northern Provinces, the production of American 
cotton continues to increase. In the following table the 
exports of cotton and the price paid to the growers are 
shown for the years 1915-16 to 1925-26. 


Exports of American Cotton from the Northern Provinces 




Price per lb. 



Price per lb. 

Year. 

No. of 

for seed'cotton 

Year. 

No. of 

for seed'COtton 


Bales. 

of xst grade, j 


Bales. 

of ist grade. 



Penc 4 . \ 



Pence. 

X913-16 . 

I 2 I 

li 

1921-22 

9,483 

2 

X916-17 . 

433 

If 

1922-23 

10,774 

2* 

X9I7-I8 . 

855 


1923-24 

15,033 

4 falliug to 3 

X9z8~I9 . 

2,248 


1924-25 

26,692 

3 

19x9-20 . 

3.568 

3i 

1925-26 

37»5oo 


X920-21 . 

5.405 

4 i 


(Estimated) 



It will be seen from these figures that although there 
was a fall in price, the exports in 1925-26 were about 40 per 
cent, greater than in 1924-25. In spite of the lower price 
in 1925-26 there was more competition in buying. 

Motor transport is now cheaper than animal transport 
for distances of 30 or 40 miles. It has been used for 
conveying seed for distribution to powers in Funtua and 
Northern Katsina. This has been done at the expense 
of the Government, instead of its being carried as in the 
past by the firms themselves under the orders of the Native 
Administrations or else carried at the expense of the Native 
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Administrations. New ginneries are being erected at 
Funtua and Karadowa which will remove the necessity for 
transporting much seed in future to these particular areas. 

Pink BoU-worm in Anstralia. — In 1923, Mr. G. Evans, of 
the Empire Cotton Growing Corporation, recorded the 
presence of the pink boll-worm {Platyedra gossypiella) 
on cotton plants growing at Broome in Western Australia, 
and later in the same year he observed it on wild cotton 
in the Roper River region. Northern Territory. 

In April 1924, it was announced in the Brisbanr press 
that the pink boll-worm had been discovered attacking 
cotton in Queensland. It has pow been found that this 
insect is not P. gossypiella, but a distinct species, to which 
the name Platyedra scutigera has been given. An interest- 
ing account of this insect, including a description of the 
larval and pupal stages and notes on its life-history, has 
been given by F. G. Holdaway, M.Sc., in the Bull. Entom. 
Res. of July 1926 (vol. xvii, part i, p. 67). Reference is 
also made to two other species of Platyedra occurring in 
Queensland. 

The distribution of Platyedra scutigera is confined to the 
coastal areas of Queensland and the pest has not at present 
been found further than 100 miles from the sea. Wherever 
cotton has been grown on the coast, it has been heavily 
infested ; but no cotton has yet been attacked in South 
Queensland, apparently owing to the fact that the crop 
has not been grown near the sea. In order to explain these 
, facts it is suggested that prior to the recent revival of 
cotton-growing in Queensland, the insect was feeding on 
Hibiscus tiliaceus and Thespesia populnea, and that, in 
the coastal districts, when cotton was planted it was 
attracted to the cotton, this being the primary cause of its 
extension inland. 

The two other species of Platyedra which have been 
found in Queensland are referred to as Platyedra sp. 
(scarlet larva) and Platyedra sp. (Yamala larva). These., 
do not appear to attack cotton, but feed on native species 
of Hibiscus and Abutilon. 

Sisal Hemp 

• Dutch East Indies. — ^The cultivation of sisal hemp is 
undergoing rapid development in Sumatra. According fo 
Commerce Reports (1926, No. 86, 534) the exports have 
steadily increased from 718 metric tons in 1920 to 16,213 
tons in 1924 and i9>32o tons in 192$ ; a still larger output 
is expected during 1926. The greater part of the fibre 
is consigned to the United States, but during 1925 increased 
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quantities went to Germany and Holland. The whole of 
the sisal hemp so far produced in Sumatra has been in 
the hands of one large company, but an estate owned by 
another company was expected to be ready for cutting 
towards the close of 1926. 


Mauritius Hemp 

Reference to the Mauritius hemp or " aloe ” fibre 
industry is made in the.< 4 nn. Rep. Dept. Agric., Mauritius, 
for 1925. The exports during that year amounted to 
8,633 bales, each weighing 250 kilos. The Committee 
appointed by Sir Hesketh Bell, K.C.M.G., to consider 
methods for improving the fibre industry have presented 
their report, which recommends (i) the organisation of the 
growers to form an association which would co-operate in 
the handling, grading and marketing of the crop, and (2) 
the establishment of standard grades of Mauritius hemp. 
In accordance with these recommendations an Association 
has been formed, and efforts have been made to establish 
standard grades. 

The Association applied to the Government for assist- 
ance towards the erection of a central grading and baling 
factory, and an advance of Rs. 100,000 was accordingly 
made, subject to certain conditions. The Director of 
Agriculture, when in England, arranged with buyers for 
the establishment of certain definite grades, and if these are 
accepted by the local producers, the industry will have been 
standardised to the mutual advantage of grower and 
purchaser. 

Resins 

Lac. — Continuing his work in connection with lac 
insects (see this Bulletin, 1926, 24 , 490), S. Mahdihassan 
has recently published two more papers on this subj^t. 
The first appeared in Journal of the Science Association, 
Maharajah’s College, Vizianagaram (1925* 2 , Nos. 2 and 3, 
pp. 64-88) and is entitled “ Some Insects associated with 
Lac and a Symbolic Representation of their Inter-relation- 
ship.” 

In this the author describes in some detail the parasites 
(internal and external) of the lac insect, and the hyper- 
parasites accompanying them. 

Attempts to increase the hyperparasites without 
simultaneously adding greatly to the number of harmful 
insects failed completely. The presence of a large number 
of hyperparasites frequently results not only in the death 
of the parasites themselves, -but also in the destruction 
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of the whole lac colony, whereas the absence of hyper- 
parasites often occurs when few parasites are present and 
large numbers of lac insects remain unattacked. 

“ The internal factors regulating the activity of the lac 
insect seem to be two, and very distinct and potent 
ones, (i) predisposition or attraction to enemies, (2) sex 
ratio variability.” 

The parasites increase in numbers in circumstances 
in which the mothers give rise to a progeny highly favour- 
able to the male. One such circumstance is excessive 
moisture. 

The inter-relationship of the different organisms 
associated with a lac colony is shown in diagrammatic form 
at the end of the paper. This diagram includes the tree 
harbouring the lac insect and the insect itself, together with 
the various parasites, hyperparasites, bacteria, etc., which 
may be considered directly or indirectly to affect the colony 
as a whole. 

In his second paper, “ The Main Crop of Lac and the 
Best Season for its Inoculation ” (loc. cit., 1926, 2 , No. 4, 
pp. 91-113), the author first gives a brief account of 
existing information on the subject, which is collected in 
a table showing locality, host-plant, season of main crop, 
and time when the brood lac is left uncut for self-propaga- 
tion. From this it is deduced that less succulent, hard- 
wooded plants furnish larger lac crops at the end of the 
monsoon, and more succulent host-plants behave in the 
same way as the less succulent in dry localities, but in 
moist positions yield larger non-monsoon lac crops. A 
number of the various host-plants are then dealt with 
individually, under the two broad divisions, non-succulent 
and succulent. In the summary at the end of the paper 
it is stated that ” loss of larvae during swarming and mor- 
tality during larval stages reduce the population of lac 
colony and affect both brood lac and lac crop. Mortality 
later in life makes brood lac scarce, but has little effect on 
the quantity of lac crop.” 

Mortality is associated more with drought than with 
excessive rains or extremes of temperature. ” Brood lac 
is scarcer earljr in the rainy season even when the lac crop 
is larger. Moisture increases size of the insect and en- 
crustation, drought favours secretion layer.” ” Value 
of brood lac depends upon (i) better survival ratio or 
ratio of living ones to the dead, (2) sex ratio in the issuing 
generation favourable to the female.” 

Thus the former decides the amount, and the latter the 
quality of the brood lac. ” In all cases the sex-ratio is 
better and survival ratio less in the non-monsoon brood lac 
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than in the other ; the choice lies as to which is the greater 
limiting factor.” Since the chief consideration is the 
choice of a season during which mortality among the 
inoculated insects is low, the introduction of lac early in 
the monsoon season is recommended. 

Tanning Materials and Leather 

Nigerian Leather. — In connection with the production 
of ” morocco ” leather within the Empire, brought into 
prominence some time ago by a question raised in Parlia- 
ment, interest attaches to a description given by Dalziel in 
Bulletin of Miscellaneous Information, Royal Botanic 
Gardens, Kew (No. 6, 1926, p. 225), of the dyeing of leather 
in Nigeria. 

Accounts of the manufacture of the native leather 
of West Africa have already been given in this Bulletin 
(1908, 6, 17s ; 1910, 8, 402), and additional information 
on the dyeing of the leather is furnished by Dalziel. The 
mineral and vegetable colouring matters usually employed 
are as follows : for red leather, a red variety of Sorghum 
guineense ; yellow, chiefly Cryptolepis sanguinolenta. Cur- 
cuma longa (turmeric), or Anogeissus Schimperi ; green, 
copper or brass filings with a mineral salt ; black, iron (in 
the form of blacksmith’s slag) in conjunction with a veget- 
able tanning material ; blue, almost entirely by means of 
plants yielding indigo, viz. Lonchocarpus cyanescens, and 
species of Indigofera. Imported aniline dyes are also 
frequently used in the production of these coloured leathers. 
For the majority of leathers, goat skins are employed, and 
the application of the dye is made to the grain side of the 
skin, after it has been tanned. For green leather, however, 
sheep skins are used, and the dye is applied to the flesh 
side of the untanned skin. 

Various European and American firms are attempting 
to educate the native leather workers in up-to-date 
methods, with a view to removing the defects in Nigerian 
goat skins in order that the latter may compete with 
European ” morocco ” leather. 

“Ctanjo.” — ^An article entitled, “ Une Anacardiac^e 
tannif&re nouvelle du Congo beige, Le Gonyo,” has been 
contributed by J. Pieraerts to L*Agronomie Coloniale 
(1926, 14 , No. 100, 162). “ Gonyo ” is a tree growing to 

a height of 15 to 20 metres, which is found here and there 
in Mayombe, chiefly in the Temvo region and the neigh- 
bourhood of Ganda-Sundi. It is stated to be a new species 
of the N.O. Anacardiaceae to which de Wildeman has given 
the name Antrocaryon Nannani. 
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The appearance of the tree is described, and tables are 
given showing how infusions of various parts (bark, wood 
and leaves) behave towards chemical reagents and recording 
their quantitative analysis as tanning materials. The 
results show that the bark of the trunk and larger branches 
contains about 9 per cent, of a mixed tannin and very 
little soluble non-tannins, and that the leaves contain 
about 30 per cent, of a pyrogallol tannin. The infusions 
of the former are reddish-brown in colour, those of the 
latter greenish-yellow. It is considered that “ Qqnyo ” 
deserves attention as a source of concentrated tanning 
extracts. 

Black Cypress. — The results of investigations carried 
out by Coombs, McGlynn and Welch on the tannins of the 
black cypress pine are published in Journ. and Proc. Roy. 
Soc., New South Wales (1925, 69 , 356). 

The black cypress pine {Callitris calcarata, R.Br.) is 
an important tannin-bearing tree which occurs in large 
quantities over a very wide area of the inland portions of 
the Eastern States of Australia and, in a few localities, 
extends even as far as the coast. 

The structure of the bark and the extraction of the 
tannins from it (which occur to the extent of 1 8 to 36 per 
cent.) are described. The tannin in the inner living bark 
is readily soluble in water, but it becomes progressively 
less soluble in the outer portion, and finally becomes 
practically insoluble at the outside. 

A high temperature is necessary for the efficient extrac- 
tion of the tannin from the bark, and experiments carried 
out on a practical scale showed that a considerable amount 
of tannin is destroyed in the process. This is not considered 
to be due to the temperature employed since the bark is 
not sensitive to high temperatures, but to the starch 
present, which is shown to be capable of destroying con- 
siderable quantities of tannin. For satisfactory commercial 
extraction the bark should be finely ground on account 
of its resistance to penetration by water. 

Analyses of different layers of the bark showed that the 
maximum tannin content occurs towards the outside of 
the inner zone, the soluble non-tannins reaching a maximum 
on the inside of this zone. It is also shown that small, 
well-grown trees are the richest in tannin, and that the 
pine bark differs from wattle bark in that there is little 
or no variation in the tannin content of the bark removed 
from different heights on the tree. 

Commetcially the bark should yield about 20 to 25 
per cent, of tannin. 
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Hangroves ol Indo-China. — ^An article by F. Heim de 
Balsac and others on the mangroves of Indo-China has 
recently appeared in Bull, de I'Agence Gin. des Colonies 
(1926, 19 , 714-738, 873-909). 

The author and his collaborators have already pub- 
lished the results of investigations carried out on the 
mangrove tanning barks of Madagascar (Bull. Ag. Gin. Col., 
^923, 712-726) and Indo-China (/. Soc. Leather Trades 
Chem., 1924, 8, 355-358), but the latter article described 
only one kind of mangrove, whilst the present one deals 
with a comparatively large number. 

The paper is divided into three parts. The first 
treats of mangroves in general. The trade in mangrove 
bark and extract is reviewed, and it is shown that the 
exportation of the bark has fallen off since the war, chiefly 
owing to the abstention of Germany, which before the war 
imported several tens of thousands of tons annually 
from Madagascar against 750 tons in 1922 and 1,276 
tons in 1923. 

The trade in extract, however, has improved, and 
whereas the Dutch East Indies exported only 805 tons of 
solid extract in 1918, in 1919 3,550 tons were exported, 
chiefly to Japan. The United States imported 2,220 tons 
of the extract (" mangrove cutch ”) in 1919. But these 
figures shrink into insignificance in comparison with those 
for solid quebracho extract (total production in 1923, 
160,000 tons) and solid mimosa extract (15,000 tons 
exported from Natal in 1923). Thus mangrove holds but 
a small place in the world's markets, in spite of the enormous 
quantities available. Mangroves form the principal part 
of the forests on the coasts and low-lying parts of tropical 
and sub-tropical regions of the world. For instance, in 
Madagascar alone, the trees occupy 400,000 hectares, and 
in the Philippines 200,000 hectares. 

The author enumerates the various botanical species 
usually considered as mangroves, and describes their 
modes of reproduction. He also deals with the collection 
of the bark (rendered somewhat difficult by the semi- 
aquatic situation of the trees), its tanning properties, and 
the rather objectionable dark red colour usually imparted 
to skins by unbleached extracts. 

The second part of the article is concerned exclusively 
with the mangroves of Indo-China, which include Rhizophora 
capsularis (?), R. Mangle (?), R. cochinchinensis (?), R. 
conjugata, and R. mucronata, Bruguiera g^norrhiza and 
Ceriops sp. These are fully described, their native names 
are given, and information is supplied on the composition 
of the barks, the nature of the tannin present, and the 
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quality of the leather produced. The tannin content 
varies between 23-9 per cent, for a sample of R. 
cochinchinensis (?), and lo-o per cent, for one of R. 
mucronata. The commercial possibilities of each variety 
of bark are also dealt with, and it is stated that in no 
case is the tannin content sufficiently high to warrant 
exportation of the bark itself, but, with the exception of 
Ceriops sp. and Rhizophora mucronata, it should be possible 
to manufacture tanning extracts for export. 

In the last part of the article comparative tabjfs are 
given showing countries of origin, local names, and general 
analytical and technical properties of the mangroves of 
the world, including species of Rhizophora, Bruguiera, 
Ceriops and Kandelia. 

It is observed from these that only in Madagascar 
and East Africa have the mangroves sufficient tannin to 
allow of the exportation of the bark. 

Malayan and Australian mangroves are fairly rich in 
tannin, but do not contain so much as those of Madagascar 
and East Africa, whilst the barks of mangroves from India 
and Indo-China possess less still. 

The species which generally contain the most tannin are 
Rhizophora spp., Bruguiera gymnorrhiza, B. eriopetala, 
Ceriops Candolleana, C, Tagal, and Kandelia Rheedii. 
The average tannin content is between 20 and 40 per cent. 

Forestry and Timbers 

Oypras Forests. — ^A useful " Short Description of the 
Forests of Cyprus,” by Dr. A. H Unwin, Principal Forest 
Officer, has been published by the Cyprus Government. 
Formerly Cyprus was very heavily wooded, but at the 
present time the forest area comprises only 415,000 acres, 
of which over 96 per cent, is state-owned. In the northern 
range the chief types of forest comprise pure and mixed 
high forests of Aleppo pine {Pinus hakpensis) and cypress 
{Cupressus sempervirens), together with mixed stands of 
olive. Arbutus Andrachne, oak (Quercus coccifera) and 
Juniper {Juniperus Phoenicia). The forests of the southern 
mountains include pure high forests of Aleppo pine and 
Corsican pine {Pinus nigra var. pallasiana), cedar {Cedrus 
libanotica var. brevifolia), forests of dwarf oak {(^ercus 
alnifolia), mixed plane and alder forests {Platanus orientalis 
and Alnus orientalis), and an orchard type consisting mainly 
of carob {Ceratonia siliqua) or olive. It is estimated that 
the annual increment of timber is about 3,2 50,000 cubic feet, 
from which must be deducted some 2,000/500 cubic feet 
resulting from losses due to fire, insect attack and decay. 
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and grazing. Practically the whole of the timber cut is 
felled and converted under government supervision, and 
the manufactured timber is sold direct to the public by 
the Forest Department ; in addition some 5,000 acres of 
wattle (Acacia) yield fuel in increasing quantities. The 
annual revenue of the department averages £,2/^,qoo and 
the expenditure £36,000. There is a promising local 
movement in favour of afforestation, and the demand for 
seedlings at present exceeds the supply. In the existing 
forests, natural regeneration, especially of Aleppo pine, 
is satisfactory, while in the new plantations the introduced 
species most successful are stone pine (Pinus Pinea), 
walnut (Juglans regia), tree of heaven {Ailantkus glandu- 
lostis), Eucalyptus resinifera and Acacia cyanophylla, 

Australian Timbers. — In a paper read before the Royal 
Society of New South Wales Qourn. and Proc. Roy. Soc., 

' New South Wales, 1925, 69 , 276), M. B. Welch records the 
results of a study of the macroscopical and microscopical 
characters of a number of Australian timbers belonging 
to the natural family Saxifragacese. In the Eastern States 
of Australia, particularly in New South Wales and Queens- 
land, several genera of this family produce timber trees 
of large size, the following being of commercial interest : 
Quintinia, Polyosma, Callicoma, Ceratopetalum, Schizo- 
meria, Ackama, Weinmannia and Geissois. Of these the 
most important species is Ceratopetalum apetalum, D. Don, 
or Coachwood, well known for its toughness and strength 
and valued for furniture and cabinet-making, motor-body 
work, carriage-building, brush-backs, etc. The paper 
includes a key to the identification of the timbers described 
and photographs of transverse microscopical sections. 

The author, in a further paper presented to the same 
Society (/oc. cit., 1925, 69 , 329), gives a key, based on micro- 
scopical characters, to the identification of the principal 
ironbarks and certain timbers (grey gums. Eucalyptus 
punctata, D.C. and E. propinqua, Deane and Maiden) 
frequently confused with them. The ironbarks considered 
are white or grey ironbark {E, paniculata, Sm.), narrow- 
leaved ironbark {E. crebra, F.v.M.), broad-leaved ironbark 
\e. siderophloia, Benth.) and red-flowering ironbark {E. 
sideroxylon, A.Cunn.). Excellent photomicrographs 
accompany the paper. 

Honduras Timbers. — In Tropical Woods (1926, 
No. 7) G. W. E, Francis, Superintendent, British Honduras 
Railway, gives an account of the use of native woods of 
the Colony for railway sleepers. During the construction 
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of the Government Railway in Stann Creek, British 
Honduras, sixteen years ago, use was made of creosoted 
Norwegian pine (Pinus sylvestris) sleepers. In 1914 
these were replaced in the older sections of the line by 
sleepers of native woods and since then no sleepers have 
been imported. Eight principal timbers have been under 
trial, and sleepers measuring 7 ft. x 7^ to 8 in. x 6 in. 
were cut from young poles and air-dried under shelters 
for periods up to four months. A brush treatment of 
preservative has been tried in several cases, but oying to 
weather conditions the treatment adds only about a year 
to the life of the sleeper. Woods with lower initial water- 
content last in the hinterland 3^ to 4 years without treat- 
ment, while nearer to the coast, where the humidity is 
less, untreated wood lasts 4^ or 5 years. It is thought 
that better results would be obtained if the sleepers were 
sawn from larger trees containing a greater proportion of 
heartwood. The timbers, arranged in two classes according 
to their durability, are as follows : First class : Santa 
Maria (Calophyllum Calabar Jacq.), Nargusta {Terminalia 
obovata (R. et P.) Eichl., Salmwood (Cordia Gerascanihus, 
L.), 'Ridgt'Rtd'viood^Mosquitoxylufnjamaicense, K. et U.), 
Yemeri heartwood {Vochysia hondurensis, Sprague) and 
Waika Chewstick (Symphonia globulifera, L.f.). Second 
class : My Lady (Aspidosperma megalocarpon, Muell.) 
and Bullhoof (? Drypetes sp.). 

Teak. — ^An interesting comparison of the methods of 
teak exploitation adopted in the British and Dutch East 
Indies is contributed by A. J. Warta to Tectona (Deel xix, 
Afl. 6, 1926). An important point of difference lies in 
the fact that while selection-felling is adopted in Burma 
the Dutch practise the clean-felling method. Character- 
istically, the British exploitation is mainly carried out 
by private enterprise. The Dutch exploitation, however, 
is chiefly in the hands of the Government, who, it is stated, 
classify the timber brought on to the market in over a 
thousand assortments as against a score or so grades 
adopted in the British trade. It is further remarked that 
the Dutch practice is to work up the logs in the forest to 
hewn round logs and to squares of different sizes, while 
in British India the logs in the rough are sent to the saw 
mills to be worked up to merchantable sizes. [It may be 
remarked, however, that teak from India is imported into 
this countnr as squared logs, planks and scantlings.] 
Reference is made to the action taken a short time ago 
by a London firm of timber merchants in importing teak 
in round tegs. 
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Mahogany in Java. — ^An illustrated monograph on 
mahogany {Swietenia Mahagoni, Jacq. and S. macrophylla, 
King) with special reference to the cultivation of the 
trees in the Netherlands East Indies is published as No. 1 5 
(1926) of the Mededeelingen van het Proefstation voor het 
Boschwezm by A. C. Nolt^ under the title of the names of 
the two species mentioned. The small-leaved mahogany 
(S. Mahagoni) was first introduced into Java in 1870 and 
seed was also obtained by the Forest Service in 1879 ; 
Swietenia macrophylla was introduced in 1888. Seeds of 
trees grown in Java were collected for the first time in 
1892, and from that date (and especially between the years 
1897 arid 1902) the cultivation of mahogany has been 
rapidly spreading over Java. At the present time the 
largest plantations are in the forest districts of Semarang 
and Pekalongan-Kendal (Petjalongan) and in Margasari. 
Most of the planted areas are in the plains, but the trees 
are grown up to an altitude of about i ,000 metres and are 
frequently planted on private estates and as roadside 
trees in many of the towns. From Java the cultivation 
has been carried to Celebes and Sumatra. The mono- 
graph contains a botanical description of the two species 
and a detailed account of their sylviculture. So far the 
cultivation has been a success and of the comparatively 
few failures met with the majority have been due to the 
depredations of the “ mahogany shoot-borer " {Hypsipyla 
robusta, Moore) which is a dangerous pest in young planta- 
tions. The timbers of the two species are very similar, 
and exhibit small differences only. The wood has been 
found to be useful for all ordinary construction purposes, 
where great strength is not necessary, and where the wood 
is not in contact with the soil. The Javanese wood is 
said to resemble the light “ bay ” mahoganies obtained 
from Central America. 

The above publication contains a short account of the 
pests and diseases of the trees, but this aspect of the 
subject is fully dealt with by L. G. E. Kalshoven in No. 99 
(1926) of the Mededeelingen van het Instituut voor Plan^ 
tenziekten, which aims at affording the most recent informa- 
tion on the subject for the use of forest officers in Java. 
Special attention is given to an account of the present 
position of the investigations on the shoot-borer, which is 
the most important insect pest, and to the shot-hole borer 
of twigs and seedlings {Xyleborus morigerus, Bldf. and X. 
morstatti, Hag.) and the attacks of squirrels, which latter 
are to be reckoned among the major enemies of mahogany 
trees in Java. The shoot-borer is the larva of a large 
moth. The eggs are laid on the youngest parts of the 



7 o8 bulletin of THE IMPERIAL INSTITUTE 

shoots, and the young caterpillars enter the top of the shoot 
in which they excavate a longitudinal tunnel from the top 
downwards. Young tender shoots are wholly destroyed, 
but in older twigs the tops only are killed : the effect up6n 
the ^owth of the young trees will be obvious. The 
principal native food plant of Ifypsipyla is Toona (= 
Cedrela) sureni. Both mahogany species are attacked, 
but Swietenia macrophylla stands the loss of the shoots 
much better than S. Mahagoni. Control or preventive 
measures have not yet been fully worked out, but the 
author is of opinion that mahogany grown in mixed ]p'ianta> 
tions with faster growing species suffers less from the 
attacks of this pest. Fungus diseases have not yet proved 
serious. Branches and saplings are sometimes killed by 
Corticium salmonicolor, and the brown root fungus {Femes 
lamaoensis) has been observed in experimental plantings. 
A key for the identification of the various pests, diseases 
and causes of injuries to the trees is a feature of the paper 
and should prove most useful to forestry officers. 

Forestry in Netherlands Indies.— An investigation into the 
various problems of forest regeneration in relation to 
timber felling, that has been carried out in the Preanger 
district of Java, is dealt with in a publication entitled 
“ Onderzoek naar de natuurlijke verjonging en den 
uitkap in Preanger gebergtebosch,” which is issued by 
the Departement van Landbouw, Nijverheid en Handel in 
Nederlandsch-Indie as Mededeelingen van het Proefstation 
voor het Boschweeen, No. 14 (1926). An early chapter gives 
a r&um^ of information relating to forest regeneration in 
various countries, including Switzerland, Germany, France, 
Austria, Scandinavia and Finland, Holland and India,'as well 
as the N etherlands Indies. This is followed by an account of 
the climate, soil and plant ecology of the district in which 
the investigation was carried out, after which details of 
the investigation are given and its results discussed. 
There is an extensive bibliography of publications con- 
sulted, the majority of which are in German or Dutch. 

Tizahets ol Neffierlands Indies.— The Departement van 
Landbouw, Nijverheid en Handel in Nederlandsch-IndiS 
has issued, as No. 12 of the series of Korte Mededee^ 
lingen van het Proefstation voor het Boschwezen (1926}, a 
publication in English entitled “ Mechanical Properties 
of Dutch East Indian Timbers.” This is a revised edition 
of No. I of the same series. The mechanical properties of 
woods, as determined in the laboratory, are discussed in 
relation to their practical significance ; and in view of the 
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complexity of the tests employed an attempt is made to 
correlate the various mechanical properties with specific 
gravity, the object being to ascertain whether for practical 
purposes a rapid comparison between the properties of 
different woods may be made by simple density determina- 
tions. A considerable number of woods of the Netherlands 
Indies have been subjected to mechanical tests, and the 
results tabulated. It is claimed that the bending, crushing, 
shearing, and tangential cleavage strengths of the woods 
show a roughly proportional relationship to their specific 
gravities, whilst hardness as determined by Janka’s steel 
ball method varies approximately as where g is the 
specific gravity. The attempts of previous investigators 
to establish mathematical relationships between the 
different mechanical properties of timbers and their specific 
gravities are briefly reviewed. The results of a preliminary 
investigation of the mechanical properties of green woods 
in comparison with those of the same woods in the air- 
dry condition are also recorded ; and finally there are 
tabulated some comparative tests with specimens of teak 
having annual rings of different widths, which indicate that 
teak wood of normal growth has a higher specific gravity 
and better mechanical properties than that having narrow 
rings showing slow growth. 
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The Trade, Industries, Products, Etc., of South 
Africa and Adjacent Territories : A Business and 
General Handbook. Compiled from Official Sources by 
C. W. Francis Harrison, F.S.S., F.R.G.S. Pp. 550, 9J X 7J. 
(Pietermaritzburg ; The Natal Witness, Ltd., 1926.) Third 
issue. Price 21s. 

This is a well printed and practical handbook, which 
should be of considerable utility to readers interested in 
the conunerce or industry of South Africa, Southern 
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Rhodesia and Portuguese East Africa. To some extent 
it serves as a commercial directory for the region. The 
information regarding the Union of South Africa, which 
occupies the greater part of the volume, is divided into 
twelve sections, consisting largely of statistical and other 
useful tabular matter, but also including much information 
on the principal agricultural and mineral products of the 
Union. The book contains a number of local views and 
other illustrations. 

Plant Nutrition and Crop Production. By E. J. 
Russell. Pp. ix4-ii5, 9x6. (Berkeley, California: 
University of California Press ; London : Cambridge 
University Press, 1926.) Price 12s. 6 d. 

This volume contains the Hitchcock Lectures for 1924 
delivered by Sir John Russell for the American Hitchcock 
Foundation in the University of California. The lectures 
were established in 1909 and the present series are the 
first which have been concerned with the science of agri- 
culture. There are five chapters in the book dealing 
respectively with plant nutrients, the methods of exact 
demonstration, decay and the living plant, soil micro- 
organisms, and the soil and the living plant. The subject 
matter is essentially a review of the present position of 
the topics discussed, and, while much of the ground 
covered is familiar to students of the work at Rothamsted, 
once more Sir John Russell has presented the case with 
freshness. The first lecture must have been specially 
attractive to an American audience, for “ The Study of 
Plant Nutrients ” has been made to provide an oppor- 
tunity of relating much of personal interest concerning 
Gilbert and Lawes, and of exhibiting most interesting 
illustrations relating to Rothamsted, among which may 
be specially mentioned the photographs of the original 
barn laboratory and of pages from the notebooks of 
Gilbert and Lawes. 

Field Crops of Central Africa. By J. R. k'ell. 
Pp-. 83, 7x5. (London : The Christian Literature 
Society for India and Africa.) Price is. 

The author of this excellent little book is principal 
of the Native Training Institute at. Kafue, Northern 
I^odesia. There is no explanatory preface, but the 
volume is clearly intended as a field guide for English- 
reading natives and through them for others with fewer 
advantages. It will also be read with pleasure and profit 
by white agriculturists. The field crops dealt with are 
those commonly met with in Rhodesia and may be grouped 
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as follows : cereals and legumes, comprising maize, kaffir 
corn, rice, peanut, cowpea, velvet bean ; sweet potato 
and cassava ; cotton and hibiscus as fibre plants ; sugar ; 
the oil-seeds castor and sunflower ; fruits represented by 
the banana, pineapple, papaw, mulberry, pomegranate, 
mango and guava ; coffee ; tobacco. The information 
given is arranged under useful headings and is at once 
simple, practical and adequate. The text and style are 
admirably adapted for the purpose in view and the^.does 
not appear to be a “ hard ” word or a superfluous word 
in the book, which contains a surprising amount of useful 
particulars. There are also a glossary and a number of 
illustrations. It is to be hoped, however, that Burma 
receives more than “ about 10,000 for the rice it sells 
every year.” 

The Cultivation of Citrus Fruits. By H. Harold 
Hume. Pp. xxi -1- 561, 8f x sf. (London : Macmillan 
& Co., Ltd., 1926.) Price 21s. 

This is probably the most comprehensive book on 
citrus cultivation that has yet been written. 

The confusion in botanical classification that has 
hitherto confronted anyone attempting to write about 
citrus fruits on a scientific basis is discussed, and the 
classification adopted is that of W. J. Swingle, of the 
United States Department of Agriculture, who has made 
an extensive study of the subject. The term “ citrus 
fruits ” is retained as a convenient designation, but two 
generic names other than Citrus are introduced, the 
kumquats being referred to the new genus Fortunella, and 
Poncinus trifoliata, Raf., being restored for the trifoliate 
orange. 

Botanical descriptions are given of the citrus plants 
and a number of related plants, and the different citrus 
fruits are dealt with historically, geographically, and from 
the point of view of commercial importance. ' 

The breeding of new varieties and the propagation of 
citrus trees form the subjects of separate chapters, in which 
the technique of the processes involved is described, whilst 
another chapter deals with stocks used for growing citrus 
fruits and the considerations determining their choice. 
The selection of localities for citrus groves, as affected by 
soil and other factors, their preparation, planting and 
cultivation, are dealt with, as are also the questions of 
cover-crops, manuring, irrigation, the pruning of the trees, 
and the harvesting and marketing of the fruit. A chapter 
devoted to the protection of the trees against the effects 
of frost deals with considerations that are probably of 
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greater moment in the United States than in the majority 
of citrus-growing countries of the British Empire. 

Insect pests and diseases affecting citrus trees are 
described and the methods of combating them are dis- 
cussed, instructions being given for spraying, dusting, and 
fumigating. Finally there is an interesting chapter en- 
titled “ Fungous and Insect Friends.” 

The numerous illustrations in the text, most of which 
are photographs, add considerably to the usefulness and 
attractiveness of the work. The book is written through- 
out from the standpoint of the American grower, but the 
whole of it will be of interest, and the greater part of 
considerable practical value, to citrus growers in other 
countries. 

Citrus Diseases and their Control. By Howard 
S. Fawcett, with Sections on Oriental Citrus Diseases by 
H. Atherton Lee. Pp. xii -1- 582, 9J x 6J. (London : 
McGraw-Hill Publishing Co., Ltd., 1926.) Price 25s. 

With the world-wide cultivation of citrus fruits it was 
to be expected that the plants would be attacked by a 
great variety of fungi. Even the citrus grower, however, 
when he looks through this excellently prepared book will 
be surprised at the enormous number of diseases attacking 
the different parts of the plant. Fortunately only a few 
are of such a serious nature as to require drastic measures 
of control and constant attention to prevent their attack. 
Owing to the differences in climatic and other conditions 
of the various citrus-growing countries a major disease 
in one country may be only of minor importance or entirely 
absent in another. Nevertheless it is important that the 
grower should be in a position to recognise and treat any 
disease which may appear in his crop and this book will 
be of great value from this point of view. 

The authors were eminently qualified to prepare such 
a treatise. Both have investigated citrus diseases at first 
hand. Professor Fawcett in Florida and California, the two 
great centres of citrus production in the United States, 
and Mr. Lee in Hawaii and the Philippine Islands. Their 
work naturally figures very largely in the present volume, 
but they have also brought together the results of the 
researches of other workers in all parts of the world, and 
the very full bibliography which is given will prove of 
great value. 

The first part of the book is devoted to general con- 
siderations, including the nature of fungi ; the geographical 
distribution of citrus diseases and the conditions affecting 
their severity and distribution ; general principles of the 
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prevention and treatment of the diseases, with a brief 
description of the more important fungicides, disinfec- 
tants, paints and waxes employed in their control ; and 
cultural operations in relation to citrus diseases. 

The description of the various diseases is arranged for 
convenience of reference and identification into groups, 
corresponding, in general, to the parts of the tree affected, 
viz. (i) roots and trunk, (2) branches, twigs and leaves, 
and (3) fruit, and in accordance with the general appear- 
ance or similarity of the lesions or effects. A My is 
provided in each of the three sections as an aid to 
identification, whilst the numerous reproductions from 
photographs and a number of excellent coloured plates 
will also be of much value for this purpose. 

The authors have adopted the term disease in its wide 
sense to include all deviations from the usual or normal 
structure or function sufficient to threaten life or impair 
the economic usefulness of the plant. Effects due to 
environmental and nutritional influences are consequently 
dealt with as well as those caused by fungi. Certain 
diseases due to insects have also been included, because 
the lesions or effects produced by them are frequently 
mistaken for those caused by vegetable organisms or 
because the injuries they inflict serve as contributory 
factors to infection by and development of the latter. 


Cotton and its Production. By W. H. Johnson. 
With an introduction by Sir Wyndham Dunstan, K.C.M.G., 
LL.D., F.R.S., and a foreword by Sir William Himbury. 
Pp. XXV + 536, 9X6. (London : Macmillan & Co., 
Ltd., 1926.) Price 30s. net. 

This book gives a detailed and comprehensive account 
of cotton cultivation and production throughout the 
world. Such a work was greatly needed and its appear- 
ance will be cordially welcomed. 

Mr. Johnson’s wide agricultural experience in both 
East and West Africa, as well as his practical acquaintance 
with cotton-growing in Ceylon, South Africa, Rhodesia, 
Australia and the United States, has peculiarly fitted him 
for the collection and compilation of the vast amount of 
information contained between the covers of this book. 

The work opens with a brief historical survey of the 
production and utilisation of cotton, and this is followed 
by a practical description of the cotton plant and its 
varieties. An account is then given of cotton production 
in the various countries of the world, which are considered 
in the following order ; United States, India, Egypt, 
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Brazil, China and Russia, the British Empire (other than 
India) and minor cotton-growing countries. 

Later chapters deal with cotton cultivation in all its 
phases, including the improvement of the cotton plant by 
selection and hybridisation, the occurrence and control of 
pests and diseases, and the handling and marketing of 
the cotton crop. An outline is given of the chief manu- 
facturing processes to which cotton is subjected, and brief 
reference is made to cotton seed and other by-products 
of the industry. 

In an interesting introduction Sir Wyndham Dunstan 
briefly indicates some of the chief factors which have 
assisted the development of cotton-growing in the British 
Empire since the beginning of the present century. He 
also refers to the possibility of the replacement of cotton 
to some extent by artificial silk in the following words : 
“ The possibility of the artificial production of cotton or 
of an efficient cotton substitute, from an abundant raw 
material such as wood, cannot be entirely discounted. 
The production from wood of a useful fibre, wrongly known 
as ‘ artificial silk,’ will probably diminish to some extent 
the use of cotton for certain textile purposes, and it is not 
impossible that a fibre more nearly resembling cotton may 
be produced artificially by similar means." In this con- 
nection it is of interest to note that at the Annual Meeting 
of the British Cotton Industry Research Association on 
September 14, 1926, it was suggested that an artificial 
silk department of the Association should be created. 

In the foreword Sir William Himbury gives a general 
account of the establishment and work of the British 
Cotton Growing Association. 

The work contains twenty-six useful maps of the 
various cotton-growing countries, in which the cotton 
areas are indicated in green. 

The volume can be recommended to all who are inter- 
ested in any way in the cultivation and production of 
cotton. 

The Cotton Growing Countries, Present and 
Potential. Production, Trade, Consumption. Pp. 
xxxvi -f 317, 9j X 6}. (Rome: International Institute 
of Agriculture ; London : P. S. King & Son, Ltd., 1926.) 
Price I2S. 6d. 

In 1922 the International Institute of Agriculture 
issued a useful publication entitled Cotton Crowing Coun- 
tries : Production and Trade, which was noticed in this 
Bulletin (1923, 21 , 410). The information given in that 
report on the position and prospects of cotton-growing 
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in the various countries of the world has been expanded 
and brought up to date in the present work. The data 
have been carefully compiled and the book forms a valu- 
able work of reference for all who are interested in the 
production and utilisation of cotton. 

Distillation des Plantes Aromatiques et des 
Parfums. By R. M. Gattefossd. Pp. ii + 152, 8J X 5J. 
(Paris : Desforges, Girardot & Cie., 1926.) Price 16 frs. 50 
(2s. 4d.) 

This work, by the well-known French authority on 
essential oils, commences with a historical introduction to 
the subject, and descriptions are then given of the primi- 
tive distillation apparatus still employed in the East. 
There is a useful little chapter on the theory of distillation, 
which is followed by a thorough discussion of the construc- 
tion and efficiency of various types of alembics and con- 
densers, and the evolution of modern plant. The author 
points out the defects of some modern distillation apparatus, 
and indicates how these may be overcome. A good deal 
of attention is given to the conservation of water and 
fuel, and also to the recovery of oil dissolved in the aqueous 
distillate. Further chapters deal with the rectification, 
fractionation, and deterpenation of oils, and with apparatus 
for extraction by means of organic solvents. The useful- 
ness of the work is enhanced by the numerous illustrations 
of apparatus which are provided. 

Synthetic Rubber. By S. P. Schotz, D.Sc. Tech. 
(Zurich), B.Sc. (Honours, London), A.R.T.C. (Glasgow), 
F.I.C. Pp. 144, 10 X 7J. (London : Ernest Benn, Ltd., 
1926.) Price 2 IS. 

The rise in the price of plantation rubber during the 
past two years and the uncertainty as to how far future 
supplies will meet the increasing demand have resulted 
in renewed attention being given to the synthetic product. 
The present volume contains a detailed account of those 
methods of manufacture, the simplicity or cheapness of 
which Dr. Schotz considers renders them suitable for 
industrial application, and purely scientific considerations 
have had to take second place. No information is given, 
however, as to the approximate cost of the raw materials 
or of the processes suggested. 

About half the book is devoted to methods for the 
production of the hydrocarbons used as sources of syn- 
thetic rubber, namely isoprene, butadiene, and dimethyl- 
butadiene. The difficult problem of converting these raw 
materials into synthetic rubber by polymerisation is then 
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dealt with, and although particulars are given of a great 
variety of processes it is clear that, as Dr. Schotz admits, 
there is still a wide field for further experimental work. 
Shorter chapters follow on vulcanisation, stabilisation, 
properties and constitution of natural caoutchouc and 
synthetic rubber, and the history of synthetic rubber. 
Illustrations of a selection of plant and machinery, 
together with a name and subject index, complete the 
book. 

This volume gives an excellent summary of the results 
obtained in the investigation of a difficult and complex 
problem by chemists of various nations, and forms 
a very useful addition to the technical literature on rubber. 

Gum Arabic with Special Reference to its Pro- 
duction IN THE Sudan. By H. S. Blunt, M.A. Pp. 
45. ii X 7^. (Oxford: University Press; London: 
Humphrey Milford, 1926.) Price los. 6d. net. 

The present work is a record of some of the author’s 
observations during five years’ work as Assistant Con- 
servator of Forests in one of the main gum-producing 
districts of the Southern Sudan. It deals chiefly with the 
history, botany, origin, exploitation, properties and uses 
of gum arabic, together with its markets, freights, the 
Government royalty, and the forest policy. 

“ Sudan ” or “ Kordofan ” gum was formerly shipped 
to Arabian ports, and thence to Europe ; hence the 
designation “ gum arabic.” At the present time prac- 
tically all the gum leaves the country through Port Sudan. 
The gum tree {Acacia Senegal, Willd.) is found chiefly on 
sandy hills, where it grows to a height of 4 to 5 metres. 
It appears to live for twenty-five to thirty years and to 
produce gum between the ages of four and eighteen years. 
Full details are given of the method of tapping, which is 
carried out during the dry season, approximately from 
October to May. Tapping is a comparatively recent 
practice and has been found to increase the jrield about 
five-fold. 

A. Senegal apparently 5rields gum only when in an 
unhealthy condition, which may be due to extreme poor- 
ness of soil, lack of moisture, and its stunted growth, for 
all steps wluch have been taken to improve the state of the 
trees have resulted in a reduction of the yield of gum. 

About two-thirds of the Sudan gum is produced in 
Kordofan Province, and markets have been established 
at El Obeid, Nahud, Um Ruaba and Rahad. Up to 1922 
the Arabs disposed of their gum in the markets through 
brokers, but in 1924 all gum markets in the Province were 



726 BULLETIN OF THE IMPERIAL INSTITUTE 

placed under the Assistant Conservator of Forests, and 
auctions conducted by a Government clerk. This system 
gives satisfaction to both buyer and seller. The book 
contains some excellent photographs which add consider- 
ably to its value and it will undoubtedly be useful to all 
interested in this important Sudanese product. 

Chemistry of the Proteins and its Economic 
Applications. By Dorothy Jordan Lloyd, M.A. (Cantab.), 
D.Sc. (Lond.), F.I.C. Pp. xii -f 279, 8 X sj. (LoiMon : 
J. & A. Churchill, 1926.) Price 105. 6d. net. 

This work is based on a course of lectures given by the 
author at the Battersea Polytechnic on “ The Chemistry 
of the Proteins and its Industrial Applications.” It pro- 
vides a concise account of protein chemistry, the first part 
being devoted to the constitutional chemistry of these 
substances and the second part to their physical chemistry. 

In the introduction Sir F. Gowland Hopkins states 
that ” while treating with completeness from a chemical 
standpoint each of these broad divisions of the subject, 
the book contains references to every important applica- 
tion of the facts. Their bearing upon general biochemistry 
and upon physiology and pathology is consistently indi- 
cated throughout, and even their commercial applications 
receive due notice. Although so exhaustive, the work is 
no mere compilation. It is written from a standpoint 
which is fully critical, though it does not exclude reference 
to views which, while not yet proven, are suggestive and 
stimulating.” There are interesting chapters on the 
chemistry of protein foods and the problems of food pre- 
servation, and notes on the industrial uses of the proteins, 
including reference to wool and silk, collagen and leather 
manufacture, adhesives, glazes, varnishes, distempers and 
sizes, and gelatin. 

The work will be of much service to students of bio- 
chemistry and physiology, and the useful bibliography 
given at the end of each chapter will enable them to obtain 
more detailed information on any branch of the subject 
regarding which they may desire specialised knowledge. 

The Leather Trades’ Year Book, 1926. Edited 
by Dr. J. Gordon Parker on behalf of the Joint Standing 
Committee of the United Tanners’ Federation and the 
Federation of Curriers, Light Leather Tanners and Dressers, 
Inc. Pp. 122 -f- jdvi, 9X6. Price ss. 

This year book, now in its twenty-fourth year, con- 
tains full particulars of the orcanisations associated with 
the leather industry of the United Kingdom, their officers 
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and members, and twenty-six pages of statistics relating 
to the production of tanning materials, leather, hides and 
skins, and the number of cattle in various countries. In 
addition there are five special articles dealing with (i) 
Recent Advances in the Chemistry of Leather Manufac- 
ture, (2) The Statistical Basis of the United States 
Leather Industry, (3) The R61e of Oxidation in Leather 
Manufacture, (4) A Leather Industry in Spain, and (5) 
Sumach : its Cultivation, Analytical Content and 
Utilisation. 

Aims and Methods in the Study of Vegetation. 
Edited by A. G. Tansley, M.A., F.R.S., and T. F. Chipp, 
M.C., B.Sc., Ph.D. Pp. xvi + 383, 9x6. (London : 
The British Empire Vegetation Committee and the Crown 
Agents for the Colonies, 1926.) Price 12s. 6<f. post free. 

At the first Imperial Botanical Conference, held in 
London in 1924, a resolution was passed to set up a British 
Empire Vegetation Committee whose work should be to en- 
courage and promote the survey and study of the vegetation 
of the Empire. The present book is the first fruit of the 
activity of this Committee. Its object is to outline the 
aims, opportunities and methods of exploring, recording 
and investigating the vegetation of different parts of the 
Empire, a line of study which, properly carried out, is 
essential to the fullest development of the vast agricul- 
tural and forest resources of tlie Empire. 

The book is divided into three parts. Part I (by the 
Editors) begins with a general statement of the nature 
and aims of the study of vegetation. Then follows an 
outline of what the authors consider to be the best way to 
analyse vegetation into units which can be conveniently 
dealt with, a scheme based on that put forward by Dr. 
F. E. Clements in his work, Plant Succession. The methods 
of investigating particular examples of vegetation are 
described and notes are given on collecting and preserving 
specimens. The various factors which mould vegetation 
— climate, soil, animals and man — ^are discussed, and 
practical methods for the study of these factors are 
described and suggested. This part concludes with three 
papers on groups of plants which require sj^ecial methods 
of study, Mr. J. Ramsbottom dealing with fungi and 
lichens and Mr. A. D. Cotton with seaweeds. 

Parts II and III have been contributed by workers who 
have had experience overseas. Regional topics are dealt 
with in Part II, Dr. Chipp describing the aims and methods 
of study in tropical countries, with special reference to West 
Africa ; Dr. L. Dudley Stamp deals with some special 



728 BULLETIN OF THE IMPERIAL INSTITUTE 

aspects of v^etation survey in the tropics ; Professor 
J. W. Bews with vegetation study in sub-tropical countri^, 
Dr, T. G. B, Osborn with methods of work in semi-arid 
and arid Australia, whilst Dr. Leonard Cockayne supplies 
notes on ecological field work in New Zealand. In Part III 
various types of vegetation are described, Professor R. S. 
Troup dealing with problems of foiest ecology in India, 
Professor Bews with forest vegetation and grasslands in 
South Africa, Professor C. D. Howe with forest investiga- 
tion in Canada, and Dr. Cockayne and Dr. H. H. Allan 
with a number of aspects of vegetation in New Zealand. 

It will be seen that the book contains the views of 
some of the most successful workers in the Empire as to 
the equipment and methods of work which they have 
found most useful in the field. For this reason it should 
be. of very great service to all officials and other field- 
workers who are taking their share in the development of 
the Empire’s forest and agricultural resources. 

In order that the book may be supplied at as low a 
price as possible it is being distributed through voluntary 
agents in different parts of the Empire, instead of through 
booksellers in the ordinary way. Copies may be obtained 
direct from the Crown Agents for the Colonies, 4, Mill- 
bank, Westminster, London, S.W., or from the Secretary 
to the British Empire Vegetation Committee, Dr. T. F. 
Chipp, 199, Kew Road, Kew, Surrey, England. 
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PART B— MINERAL RESOURCES 


REPORTS OF RECENT INVESTIGATIONS AT THE 
IMPERIAL INSTITUTE 

Selected from the Reports made to the Dominion, Colonial 
and Indian Governments 


BAUXITE FROM NYASALAND 

The fact that important deposits of bauxite occur in the 
Luchenya Plateau was first observed by officers of the 
Geological Survey of Nyasaland in September 1924. 
Subsequent investigation showed that the mineral also 
occurs to a smaller extent in other parts of the Mlanje 
mountains. An interesting account of the deposits has 
been given by the Government Geologist in the Mining 
Magazine, 1925, 28 , 201-5. 

Luchenya Plateau consists of rolling grassy uplands 
situated at an elevation of about 6,000 ft. at the head of 
the Luchenya River. The principal deposit of bauxite 
extends over an area of at least 2 square miles, and over 
much of this the mineral ranges from 15 to 30 ft. in depth. 

Preliminary analyses of the surface bauxite having 
given promising results, a series of samples mainly taken 
from small shafts and adits at depths of 10 to 50 ft. below 
the surface of the deposit were forwarded to the Imperial 
Institute for examination. 

The eleven samples of bauxite, which are the subject 
of the present report, and which were forwarded to the 
Imperial Institute in June, 1925, by the Government 
Geologist, were sent in order that they might be submitted 
to chemical analysis and their suitability for various 
industrial purposes thus ascertained. 

73 * 
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Description of Samples 


Sample 

No. 

Location. 

Depth from 
surface of 
deposit. 

Description. 

I 

Shaft 2 

mm 

Soft rubbly pinkish bauxite. 

2 

Adit 2a 


Soft rubbly pinkish bauxite, containing 
some free quartz. 

3 

Adit 2b 

40 ft. 

Soft rubbly pinkish bauxite, containing 
some free quartz. ^ 

4 

Shaft 3 

13 ft. 

Soft rubbly pinkish bauxite. 

5 

Shaft 5 

20 ft. 

Hard compact red bauxite. 

6 

Adit $a 

35 ft. 

Soft rubbly pinkish bauxite. 

7 

Shaft 6 

10 ft. 

Soft rubbly pinkish bauxite. 

8 

Adit fd 

50 ft. 

Dark reddish-brown bauxite, showing 
grains of ilmenite. 

9 

Various 

15 to 30 ft. 

Gritty hard red bauxite, containing much 
free quartz. 

ro 

Boma 

Road 

Road 

cutting 

Cream-coloured porous friable bauxite, 
containing much free quartz and occurr- 
ing around margins of the main deposit. 

II 

Near 

Forester's 

Cottage 

Surface 

Similar to No. 9, but containing less free 
quartz. 


Samples Nos. i to 8 were stated to represent the 
common types of ore found in the main deposit. 

Results of Examination 

Representative samples of the specimens were sub- 
mitted to chemical analysis with the results shown on 
the opposite page. 

Of these analyses, it is of interest to compare those of 
samples Nos. i to 8 which, as already stated, were made 
on samples of the bauxite taken at depths greater than 
lo ft., with analyses recorded as follows by the Government 
Geologist {Mining Magazine, loc. cit.) of samples taken 
at or near the surface of the deposit : 


- 

Suriace of ground 
near Forester’s 
Cottage. 

Ore exposed in 
shafts Nos. X to 6 
at 6 ft. depth. 








Ptr unt. 

Alumina AlgO, . 

, 

, 





5980 

57-63 

Ferric oxide Fe, 0 , . 

, 

, 



. 


7*00 

10*35 

Silica SiOg . 

. 

. 



. 


1*70 

1*70 

Water 

• 

• 



• 


3054 

29-92 


It may be remarked that the Government Geologist 
estimates that if an average depth of 7 ft. of workable 
ore be assumed, then the Luchenya deposit contains not 
less than 20 million tons of bauxite. 
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If the present samples Nos. i to 8 be considered as 
representative of the average of the ore from the lower 
portion of the main deposit, then such average ore would 
have the following composition : 


Pifceni. 

Alumina A 1 , 0 , .... 49-82 

Ferric oxide FCtO# .... 14*02 

Titanium dioxide TiO| . .1*92 

Lime CaO .... 0*39 

Magnesia MgO .... 0*27 

Silica SiO, .... 5*47 

Loss on ignition 28*08 


This analysis, however, indicates a much lower grade 
ore than that represented by the analysis (quoted on 
page 732) of material taken from shafts i to 6 at a depth 
of 6 ft. 

If, however, the samples obtained at lo to 15 ft. from 
the surface (i.e. Nos. i, 4 and 7) be considered, it will be 
seen that their average analysis would show the following 
percentages : alumina, 53*48 ; ferric oxide, 12*23 ; silica, 
2*12. Such an ore would be of much better quality than 
one represented by the average of analyses Nos. i to 8 
quoted above. 

It appears, therefore, that the quality of the bauxite 
in this district tends to decrease after a depth of about 
6 ft. has been passed ; but in view of the Government 
Geologist’s estimate of 20 million tons of surface ore 
available it seems probable that ample supplies of the 
better quality ore are available to meet demands in the 
immediate future. 

In connection with the possible industrial utilisation 
of the bauxites occurring between 15 to 50 ft. from the 
surface, it may be of interest to consider the four main 
outlets for bauxite, i.e. : 

(1) the manufacture of metallic aluminium ; 

(2) chemical purposes such as the production of salts 
of aluminium ; 

(3) as a constituent of aluminous cement, and 

(4) refractory and other purposes. 

Manufacture of Metallic Aluminium . — The specifica- 
tions adopted by buyers of ore for the production of 
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aluminium vary considerably, but usually a minimum 
of $2 per cent, of alumina (AI2O,) is required, while the 
silica should not exceed 3 per cent. Titanium dioxide is 
usually considered objectionable if present to the extent 
of more than 4 per cent. 

It appears, therefore, that of the present samples 
Nos. 3, s, 8, 9 and 10 would be unsuitable for use in the 
manufacture of metallic aluminium on account of their 
content of alumina falling below 50 per cent. The large 
amount of silica present would cause samples Nos. 2, 3, 5, 
9 and 10 to be rejected. 

The remaining samples. Nos. i , 4, 6, 7 and 1 1 , all contain 
larger amounts of iron than is considered permissible in 
bauxites of good quality, but they otherwise conform to 
the requirements of aluminium manufacturers. These 
latter samples would be comparable with the red varieties 
of French and Dalmatian bauxite, of which large quan- 
tities have been utilised in the past. 

Aluminous Cement . — ^As a general rule bauxite con- 
sidered most suitable for making aluminous cement 
contains about 52 per cent, of alumina, from 10 to ij per 
cent, of silica, and a fairly large percentage of ferric 
oxide. 

It is probable that, of the present samples from Nyasa- 
land. Nos. i and 2 would be suitable for use in the manu- 
facture of aluminous cement. 

Samples Nos. 3, 5, 9 and 10 are suitable as regards 
the proportions of silica and iron present, but the alumina 
content in each case is low. The quantity of silica is too 
low in samples Nos. 4, 6, 7, 8 and u, which would be 
suitable in other respects. Possibly, however, mineral 
from several shafts could be blended in order to obtain 
a mixture of the desired composition. 

Chemical Purposes . — It is usually necessary for bauxite 
intended for use in the chemical industry to contain over 
50 per cent, of alumina, and only low percentages of iron 
oxide and titanium dioxide (usually under 3 per cent, of 
each). The quantity of silica allowed varies considerably, 
but a maximum of 5 per cent, is frequently adopted. 

It is evident, therefore, that material represented by 
any of the present samples from Nyasaland would not be 
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suitable for use in the manufacture of aluminium salts on 
account of the high percentage of iron oxide present. 

Refractories, etc . — Bauxite for refractory purposes 
should, as a general rule, contain only small quantities 
of iron oxide and titanium dioxide, but a considerable 
proportion of silica may be present. Sample No. lo and 
possibly Nos. 2, 4, 7 and 11 might be employed for 
refractory purposes, although the iron content i'MO’ather 
high in all samples except No. 10. 

Bauxite is used to some extent in the refining of 
petroleum distillates, but there is no general specification 
for such material, and its value for the purpose depends 
on certain physical characteristics of the ore. The value 
of any particular bauxite for oil refining can only be deter- 
mined by practical trials with the oil which is to be treated. 

It is unlikely that any of the present samples of bauxite 
would be suitable for the manufacture of artificial abrasives 
(such as alundum), for which purpose a high-grade ore, low 
in oxides of iron and titanium, is usually required. 

Summary and Conclusions. — None of the eleven 
samples of bauxite taken from the lower portions of the 
Mlanje deposit is of high grade, all being inferior to the 
material obtainable nearer the surface, of which large 
'reserves are said to be available. 

Samples Nos. i, 4, 6, 7 and ii could possibly be used 
for the manufacture of metallic aluminium, although they 
do not represent the grade of ore considered most suitable 
for this purpose. 

For the manufacture of aluminous cement it is possible, 
perhaps, that material represented by samples i and 2 
could be employed. 

Refractory bricks could be made from sample No. 10, 
and possibly also from Nos. 2, 4, 7 and 1 1. 

None of the present samples of bauxite would be 
suitable either for chemical purposes or for use in the 
production of artificial abrasives. 
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ARTICLE 

THE MINERAL INDUSTRY OF INDIA 

Owing to the difficulty of collecting full statistics over 
such a large area, it is not possible to give exact figures 
of India’s mineral production. The figures that are 
available, however, give ample proof of the rapid progress 
of the mineral industry. The Geological Survey of India 
issues the most complete figures and, for convenience, 
divides them into two groups. Group I including those 
minerals for which reliable returns are available, while 
Group II covers those for which only partial returns are 
obtainable, or none at all. The fact that each of these 
groups comprises some twenty minerals indicates the great 
variety of India’s mineral wealth. 

In 1904, the value of mineral production shown in 
Group I was ;£$, 364,016. In 1924 the corresponding 

value was £27,831,294, while the total recorded pro- 
duction was valued at £28,634,996. In 1925, the total was 
£27,513,960. That the growth has been progressive and 
therefore healthy is shown by the last three quinquennial 
averages, viz. : 

1909-1913 . . 1 ^ 8 , 393,323 

1914-1918 . . ;£ ii ,833,743 

191^19*3 • • • 

The Indian Empire has a total area of about i f million 
square miles with a population of 320 millions. As the 
standard of living of this immense population rises the 
demand for minerals of all kinds will continue to expand 
in proportion. The growth of the coal industry and the 
rapid expansion now taking place in the iron and steel 
industry are signs that this demand is already being felt. 

A large part of India’s mineral production has had to 
be exported owing to a limited hoine market. As the 
latter grows the price obtainable will be higher by reason 
of saving in transport charges, while the full value of the 
finished article will be realised in India instead of that of 
the raw material only. Signs are not wanting that India 
will in future be exporting finished materials in place of 
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raw materials, thus entering into competition in the worl 4 
market. Coal has been an important export for ntxany 
years, and, recently, pig-iron has been exported i** largo 
quantities, the amount being 401,794 tons in 192 5* Lead 
also is being exported in important quantities, while zinc 
and copper may be exported in the near future, as smelting 
schemes for the recovery of both these metals are under 
consideration. 

India is the most important producer of manganese 
ore in the world at the present time, and has been in a 
leading position for many years. The same is true for 
mica, monazite and natural saltpetre. 

In recent years important developments have taken 
place in India in respect of ores of iron, chromium, tin, 
tungsten, lead, zinc, copper and aluminium, as well as 
significant increases in production ol various non-metallic 
ores and ores of minor metals. Greater attention is being 
given to educational work of an economic character, 
which should result in more active prospecting and speedier 
development of new discoveries. In addition to the 
numerous existing technical institutions, a mining school 
has been established at Dhanbad, in proximity to the more 
important coalfields. 

India is made up of three distinct parts, differing con- 
siderably from one another, these differences corresponding 
broadly with geological and physical variations. 

(1) Peninsular India, forming, with the island of 
Ceylon, a triangular plateau, consists of an old land area 
built up chiefly of ancient rocks, mostly pre-Cambrian, 
but including the important coal-bearing formations. In 
the ancient rocks occur the principal ore deposits, viz. 
those of gold, iron, manganese and copper, and of non- 
metallic minerals such as mica, corundum, gemstones, 
ornamental stones and building slates. 

(2) Extra-Peninsulaf India, comprising the moun- 
tainous region on the west, north and east, and including 
the Province of Baluchistan. The rocks of this region 
are representative of all the main geological periods from 
the Cambrian to Tertiary, and contain important deposits 
of petroleum and rock-salt, as well as numerous building 
stones and other materiab of economic value. 
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(3) The Jndo-Gangetic Plain, lying between (1) and (a) 
and exten' ng from the valley of the Indus, in Sind, to 
that of th Brahmaputra, in A^sam. It includes the most 
densely populated provinces in India, Bengal and the 
Punjab, but is of less interest from the mineral resources 
point of view, as the bed rocks have for the most part a 
thick covering of alluvium. 

For details relating to the geology of the country, 
readers should consult The Geology of India, by D. N. 
Wadia. 

In the following more detailed discussion of India’s 
mineral industry and recent developments, it is proposed 
to follow the order adopted by the Geological Survey, i.e. 
minerals in order of value of production in 1924, as shown 
in the following table {Rec. Geol. Surv. India, 1926, 68, 
Pt. 3)- 


Value of Indian production of minerals for which returns 
are available for the years 1924 and 1925. 




1924* 

1925. 



is* 9 /-). 

£(£i»Rs. X3.3/-) 

Cosl « * . . 


. 10,766,433 

9,503,828 

Petroleum 


7.559.233 

7,740,727 

Manganese ore ^ 


2,719,949 

2,617,220 

Gold .... 


1,827,433 

1,673,501 

Lead and lead ore . 


1,694,679 

1,666,726 

Silver .... 


810,869 

705,503 

Building materials • 


733.U7 

853,851 

Salt . . 


700,717 

574.6*8 

Mica > . 


679.796 

799.483 

Iron ore 


279,610 

336,775 

Tin and tin ore 


208,179 

267,931 

Saltpetre ■ . . . 


201,382 

147,617 

Copper matte. 


114.714 

262,297 

Zinc ore* 


83,486 

156,375 

Jadeite * . . . 


50,849 

12,237 

Chromite 


42,259 

40,171 

Ruby» sapphire and spinel 


34,773* 

27,454 

Clays .... 


25,178 

21,795 

Tungsten ore . 


24.559 

33,975 

Magnesite 


. 21,088 

31,179 

Bauxite 


13,531 

6,320 

Monazite 


9,joi 

— 

Gypsum 


5,527 

5 , 8 io 

Other minerals • 


28.334 

28,557 

Total . 


. 28,634,996 

*7.513.960 


» Value U,k. * Export values. 
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Coal 

The record production of coal in India was 22,628,037 
tons in 1919. Up to that year; there had been a steady 
annual increase since 1882, when the output was only 
about 1,130,000 tons. Since 1919 there has been some 
decline in output, but it amounted to 21,174,284 tons in 
1924, and 20,904,377 tons in 1925. India is the second 
largest producer of coal in the Empire. The position of 
the Indian coal trade bears some resemblance to that of 
the United Kingdom in that the productive capacity of the 
mines is now considerably in excess of requirements both 
for internal use and for export. Owing to various factors, 
the quantity exported fell from 757,486 tons in 1913 to 
74»335 tons in 1918, and, although this trade is recovering, 
only 205,518 tons were exported in 1924 and 215,532 tons 
in 1925. The growth of manufacturing industries, 
together with recovery in the export trade, is bound to 
rectify the position in the near future. The Indian Coal 
Committee reported on the position in 1925, the most 
important recommendations being those devised to secure 
guaranteed standards of coal for export. 

The principal coalfields of India occur in the Gondwana 
System, from which about 98 per cent, of the output is 
obtained. Tertiary coal occurs almost throughout Extra- 
Peninsular India, and is mined in Baluchistan, Assam, 
Rajputana, and the Salt Range of the Punjab. The chief 
Gondwana coalfields are Jharia, in Bihar and Orissa, pro- 
ducing more than half the total output, and Raniganj, 
partly in Bengal and partly in Bihar and Orissa, producing 
more than 5 million tons per annum. The Bokaro field, 
likely to be more important in future, has an output of 
over I million tons per annum, while the Giridih field 
produces about | million tons. Both of these fields are 
in Bihar and Orissa. The Ramgarh and Karanpura fields, 
in the Hazaribagh district, and the Takhir field, in Orissa, 
are at present under rapid development and have large 
reserves of coal. Other important Gondwana coalfields 
are worked in the Central .Provinces and the Native 
State of Hyderabad. 

The reserves of coal in India are very large, not less 
than 54,000 million tons being known, and there is a 
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possibility that these reserves will be extraded by. further 
discoveries. Large areas known to contain coal are still 
undeveloped, and there is a chance that coal beds will be 
found ultimately below the Deccan Trap in the Bombay 
Presidency. Most of the coal at present being worked is 
at considerable distances from Bombay, and costs about 
Rs. 24/- a ton for freight from the Bengal fields. The 
advantages to be derived by Bombay from a nearer 
supply would therefore be considerable, though it would 
be largely at the expense of present producing sources. 
A discussion of this question by C. S. Fox has been pub- 
lished recently in Rec. GeoL Surv. India (1925, 58 , Pt. 2). 
Recent developments in the Bokaro field, lying west of 
Jharia, have proved large quantities of coal, the main 
seam at the Jerandih colliery consisting of 126 ft. of clean 
coal, l3dng within 450 to 1,800 ft. of the surface. These 
developments are the more important as much of the 
Bokaro coal has good coking qualities, in which most 
of the Indian coals are deficient. On this account a large 
number of tests have been made by the Government of 
India, in the laboratory of the Geological Survey, with a 
view to treating second-class coking coals by froth flotation 
and so obtaining a high-grade coke from the cleaned 
product. W. Randall has described these trials in the 
Records (1924, 66, pt. 3). The expansion of the metal- 
lurgical industries in India has led to a greatly increased 
production of by-product coke. The producing capacity 
of by-product ovens now amounts to well over i million 
tons per annum as compared with only 200,000 tons 
in 1918. 


Petroleum and Allied Products 
India ranks about ninth among the world’s producers 
of petroleum, the output being 1,182,067 tons in 1925, 
which is about 66,000 tons less than the record attained 
in 1919. Most of the production is from the old-established 
fields at Yenangyaung and Singu, in Burma, but the 
Digboi and Badarpur fields, in Assam, as well as the 
Attock field, in the Punjab, and sev^al smaller fields in 
Burma, also contribute. The Burma fields appear to have 
passed their peak, but the Digboi field has recently shown 
27 
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more favourable developments. Recent developments in 
the Attock field have been encouraging, new oil-sands 
being reported as having been encountered at depth. 
Active drilling is in progress, and its possibilities are by no 
means yet exhausted. Deep drilling has been in progress 
at Dhulian, but has been temporarily suspended in order 
to drill for increased production from the Khaur field. 
Further exploratory work elsewhere in the Punjab has 
not given satisfactory results. 

In Burma, at Yenangyaung, more oil is being obtained 
from the shallower sands, which were neglected during 
a period of intensive competitive drilling to the lower 
horizons. 

The Indian crude oil is generally of high grade, rich in 
light oils and paraffin wax, considerable quantities of the 
latter being exported. 

In the Moulmein district of Lower Burma, large 
deposits of oil-shale exist. The shale contains from 25 to 
40 gallons of crude oil per ton, but hitherto only experi- 
mental work has been done on it. 

All the Indian oil is refined in India, there being several 
refineries at Rangoon and one at Rawalpindi. 

The petroleum occurrences of India have been described 
in detail by £. H. Pascoe in a Memoir of the Geological 
Survey (40 : Pt. I, 1912, Burma ; Pt. II, 1914, Assam and 
Bengal ; Pt. Ill, 1920, Punjab and North-West Frontier). 


Manganese 

As already stated, India is at present the chief producer 
of manganese ore. Until recently the output has all 
been exported as ore, but some is now utilised in the 
domestic market, and 2,258 tons of ferro-manganese were 
exported in 1925. The production of manganese ore in 
1925 was 839,461 tons, valued at ]£2,6i 7,220, of which 
604,198 tons were exported from British Indian ports. 

The first deposits of manganese ore worked in India 
were those of Madras, but the principal sources of pro- 
duction, in order of importance in 1925, were Central 
Provinces, Madras, Bombay, Bihar and Orissa and 
Mysore. Of these, the Central Provinces produced about 
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74 per cent. o£ the total, chiefly from the Balaghat and 
N^fpur districts. 

Indian manganese ore is obtained largely in hard 
lumps, a form particularly suitable for blast furnaces, and 
is favoured on this account over its chief competitor, the 
Caucasian product. In fact it is often mixed with Cau- 
casian ore by manufacturers of ferro-manganese, partly 
on account of its physical condition and partly to get a 
suitable percentage of iron in the furnace mixture. In 
1925, 34,843 tons of manganese ore were consumed in 
Indian iron and steel works in ordinary smelting and in 
manufacture of ferro-manganese. 

Three types of manganese-ore deposits are recognised 
in India : (i) the gondite group, (2) the kodurite group 
and (3) the lateritoid group. Ores of the kodurite type 
have so far only been found in Madras, but the other types 
are represented in all the provinces above mentioned. 
Detailed descriptions of the manganese ore deposits of 
India will be found in the memoir by L. L. Fermor {Mem. 
Geol. Surv.y India, 1909, 87 , in 4 parts). Typical gondite 
ores of the Balaghat and Nagpur districts consist of 
mixtures of braunite and psilomelane. They occur in 
lenticular masses, and result from extensive alteration 
of manganiferous sediments, with concentration of 
manganese oxides along lines of folding. The extent to 
which these deposits continue in depth is not yet known, 
as the abundance of easily worked ore has made exploration 
of little urgency. The mode of occurrence, however, 
leads to the belief that these masses may occur at consider- 
ably greater depth than the 400 ft. already known in some 
cases. At the Balaghat (Bharweli) mine, from which 
nearly li million tons of ore have been mined, the manga- 
nese ore bed has been proved for a length of 10,000 ft., 
and has been worked open-cut to a depth of 180 ft. The 
width of the ore-body varies from 10 to 60 ft. It is now 
being prepared for underground working. 

In the Vizagapatam district of Madras, bodies of the 
kodurite type of manganese ore occur, consisting chiefly 
of psilomelane with small amounts of pyrolusite and 
braunite. In some cases the ore-bodies have a definite 
dip and strike, but generally they are of very irregular 
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outline. The largest mass, at Garbham, is i,6oo ft. long 
and 167 ft. thick at the widest part. Over 800,000 tons 
of ore had been won from this deposit up to the end 
of 1923. 

The third class of deposit, known as the lateritoid 
group, has been formed by surface alteration of rocks of 
Dharwar age. The masses of ore thus formed var^ from 
iron ores to manganese ores, and selective mining and 
grading are necessary. Usually the ores of this type are 
second or third grade, characterized by high contents of 
iron and phosphorus. The chief lateritic deposits are in 
the Sandur Hills in Madras and at Kumsi in Mysore. 

The reserves of manganese ore in India are undoubtedly 
very great, but until the more easily accessible ore has been 
depleted and thorough exploration has been made, it 
seems unlikely that any reliable estimate of quantity will 
be possible. 

Gold 

In 1924, the value of gold produced in India was 
;$i, 827,433, of which 99 per cent, was from the Kolar 
district of Mysore. Small quantities of gold were pro- 
duced in Burma, Punjab and United Provinces from 
alluvial sources, and 3,646 oz. in the Anantapur district 
of Madras, but the Kolar mines are the only serious 
contributors to the Indian output at present. In 1925, 
the total production was 393,875 oz., valued at £1,673, 501, 

Recently, a discovery has been reported of deposits 
of copper ore, containing up to 2 oz. of gold per ton, in 
the Narnaul district of the Native State of Patiala, Punjab. 
The gold-bearing area is stated to extend for a distance 
of 12 to 16 miles, but results of development work are not 
yet available. 

Alluvial gold has been won from many Indian rivers 
and is still obtained in small quantities by native workers 
in Burma, Central Provinces, Punjab and Kashmir. At one 
time five dredges were at work in the upper reaches of the 
Irrawaddy, but operations were unprofitable and ceased. 

The K<^ar goldfield is exploited by five principal 
companies, and contains some of the deepest mines in the 
world, shafts at the Ooregaum and Champion Reef mines 
having reached a depth of over 6,000 ft. from the surface. 
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The ore is very amenable to treatment, and the chief 
difficulties on the field are connected with ventilation and 
support of the workings, owing to the high temperature 
and liability to rockbursts. 

All the mines work the same vein, the Champion lode, 
which averages about 4 ft. in thickness, and contains 
payable ore-shoots over a distance of about 4 miles only. 
It occurs in a band of schistose rocks of Dharwar age 
lying on granite-gneiss. These rocks contain all the known 
deposits of gold in southern India. At the end of 1925, 
the total ore-reserves of the field were 1,541,776 tons. 
This was a small decrease from the previous year, but 
favourable developments at the lowest levels of several 
of the mines give promise of future increase. 

It is difficult to believe that the small area com- 
prising the Kolar field can be the only district in India to 
contain payable gold deposits, more especially as the 
distribution of gold in India is extremely wide, as shown 
by the auriferous sands of many of the rivers. 


Silver, Lead and Zinc 

Practically all the silver, lead and zinc produced in 
India is from the Bawdwin mine in the Southern Shan 
States of Upper Burma. Small quantities of lead ore were 
obtained formerly from the Drug district of the Central 
Provinces, from Chitaldrug in Mysore and from Kashmir, 
while silver is obtained as a by-product of gold-mining in 
Mysore and Madras, amounting to between 20 and 30 
thousand ounces per annum. 

The Bawdwin deposit of lead ore is one of the largest 
in the world, and is comparable with the deposit at Broken 
Hill in New South Wales. On June 30, 1925, the ore 
reserves totalled 4,370,073 tons, containing 22*2 oz. of 
silver per ton, 24*9 per cent, of lead, i6’4 per cent, of zinc 
and 1*3 per cent, of copper. The output of the mine and 
smelter for the year to the above date was : 


Ore mined . 
Refined lead 
Silver 

Antimonial lead . 
Zinc concentrates 
Copper^matte 


. 289,006 tons 

48.5M .. 

• 5>049*338 oz. fine 

2,000 tons 
17.332 M 
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The zinc concentrates assayed 1272 oz. of silver per 
ton, 7*93 per cent, of lead and 44*37 per cent, of zinc. 
This material is shipped to European smelters. During 
the year 16,140 tons containing 45 per cent, of zinc were 
shipped from the mine. 

The deposits, which were worked extensively by Chinese 
for hundreds of years, occur in a crushed zone of rfo^olitic 
tuffs, which have been replaced by the ore minerals to 
form very large ore-bodies. The principal ore-body, the 
Chinaman, has been developed over a length of more than 
1 ,000 ft., and averages about 50 ft. in width. Developments 
are very favourable at the lowest point yet reached, which 
is only about 250 ft. below adit level, and the reserves 
above mentioned are likely to be considerably added to 
in the future. The scale of operations has increased 
constantly and rapidly since 1918, when the ore mined 
amounted to 63,629 tons only. The establishment of this 
huge enterprise in the heart of the jungle, 600 miles inland 
from a port, is one of the most remarkable developments 
in the mining industry of India. These deposits have 
been fully described by J. Coggin Brown {Rec. Geol. Surv. 
India, 1917,48). 

A considerable amount of exploration work has been 
in progress for several years in the Heho district, in the 
Southern Shan States, and small quantities of lead ore 
and slags from abandoned native smelting operations have 
been shipped. The lead ore occurs disseminated in lime- 
stone, but no important bodies of ore have been encountered 
hitherto. 

Other silver-lead ore occurrences are on record from 
many localities in Assam, Baluchistan, Bihar and Orissa, 
Bombay, Burma, Central India, Madras, Mysore, Punjab, 
Rajputana and United Provinces, where primitive smelting 
operations have been carried on in many cases. 

Zinc mines in the Udaipur State of Rajputana appear 
to have been of considerable local importance at one time. 
The ore was smelted in small bottle-shaped retorts, the 
metal being condensed in the necks. 

The question of zinc-smelting in India has received 
much attention of late, and plans were adopted in 1920 for 
the smelting of 25,000 tons per annum of Bawdwin con- 
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centrates at Jamshedpur, on a site adjoining the steel 
works of the Tata Iron and Steel Co., Ltd. Sulphuric acid 
was also to be made, but the project has been abandoned 
for the present. In 1924, the cost of marketing zinc 
concentrates in Europe from the Bawdwin mine amounted 
to Rs. 100/- per ton. 


Building Materials 

India is very rich in all kinds of building materials, 
including ornamental stones. 

The value of the recorded production of building 
materials in India in 1925 was ;(;853,8Si, which compares 
with ;fi733,ii7 in 1924. These figures are incomplete, 
however, and no doubt the full value is much more. 

The principal items of the output recorded in 1925 
were as follows : 


Material. 

Long tons. 

Granite and gneiss . 

524,982 

Laterite 

*83,974 

Lime .... 

13.4*5 

Limestone and kankar ^ . 

3,108.710 

Marble .... 

5.651 

Sandstone 

3*0.943 

Slate .... 

25.027 

Trap .... 

23*093 

Miscellaneous. 

*.334.401 


^ Inch^ding Urns of dolomite 

and steel industry. 


I Remarki. 

76.375 Buraa, ;^73.327 
25i73o Burma. £20,15$ 

X3»i93 Central India. £12,453 
381.317 Bihar and Orissa. £163,095 
14,767 Rajputana only 

80,677 Rajputana, £60,224 
13.756 Punjab, £10,357 
3,457 Bihar and Orissa, £3,277 
*44.579 United Provinces, £79,046 
in Gangpur State for use as flux in iron 


The varieties of materials that come under this heading 
are too numerous for detailed description, but it may 
be stated generally that each of the three main physical 
divisions of India has its own characteristic materials. 
Peninsular India makes large use of igneous rocks, such 
as those of the Charnockite Series of Madras and the 
gneissose granites of North Arcot and Mysore, as well 
as slates and limestones of the Cuddapah Series and 
basalt from the Deccan Trap. In Central India, excellent 
sandstones and limestones of the Vindhyan System are 
available, while Gondwana sandstones are used in the 
neighbourhoods of the coal-fields. Nummulitic limestones 
are largely quarried in Assam and the North-West, while 
foraminiferal Porbandar stone from Kathiawar is used 
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extensively in Bombay and Karachi. The prevalence of 
tropical conditions has resulted in the formation of two 
of the most important building materials used in India, 
namely laterite and kankar. Laterite is widely distributed 
in the Peninsula and Burma, and over 270,000 tons were 
quarried in Burma and Madras in 192$. Its property 
of easy working when freshly quarried, and of ha|dening 
when exposed to the atmosphere, makes it particularly 
suitable for buildings, etc. Kankar, a concretionary form 
of carbonate of lime, occurs in alluvial deposits. It has 
the composition of an hydraulic lime when burnt, and is 
used extensively for road-making, only the more massive 
deposits being suitable for building stone. 

At present, considerable quantities of granite and 
marble are imported into India, many of the native 
deposits being distant from water transport, and conse- 
quently expensive to work on the scale necessitated by 
current requirements. 

The manufacture of cement in India is increasing 
rapidly, and a number of new plants have been put into 
operation in recent years. 


Salt 

India produces nearly as much salt as the United 
Kingdom, the output in 1925 being 1,295,144 tons, of 
which 1 50,380 tons was rock salt and the balance sea salt and 
salt from natural brines. The total also includes 188,493 
tons of sea salt manufactured at Aden. A considerable 
increase in the average output has been shown in each of 
the last three quinquennial returns. Although the pro- 
duction is so large, imports of salt are also very consider- 
able, 541,141 tons being imported in 1925. The imported 
salt consists largely of more refined qualities, the average 
value per ton of the imported salt being about three times 
that of the domestic product. The manufacture of salt 
in India is subject to licence and there is an excise duty of 
Rs. 2 If per maund (82 lb.), equivalent to about \d. per lb. 
A considerable quantity is made under direct Government 
control. 

About 60 per cent, of the total output is made from sea 
water, chiefly in Bombay, Madras and Aden ; about 30 per 
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cent, from sub-soil and lake brines and saline earth, 
principally in Rajputana ; while the remaining 10 per 
cent, is obtained as rock salt from the Salt Range of the 
Punjab and from the North-West Frontier Province. 

In Bombay, where 381,419 tons of salt were produced 
in 1925, a large proportion of the output is made on the 
edge of the Lesser Rann of Cutch, at Kharagoda and Udu, 
where large Government works are situated. A plant 
for the recovery of magnesium chloride from bitterns and 
for the manufacture of refined table-salt was established 
during the war at Kharagoda, and an output of about 

8.000 tons of magnesium chloride was sold, but the opera- 
tions do not appear to have been remunerative. 

In Madras, practically all the salt production is from 
numerous evaporating areas along the coast. A separate 
Salt Department, formed in 1924, is endeavouring to 
concentrate the work in fewer but larger and more 
effective units. This province produced 336,605 tons in 
1925. 

The whole of Rajputana appears to be impregnated 
with salt, from the coast of Cutch and Sind north and north- 
eastwards to the borders of the Delhi district and Baha- 
walpur State. It is considered that this salt has been 
carried by the winds in a finely divided state from the 
salt-incrusted Rann of Cutch and has become fixed by 
ensuing rains which have re-concentrated it in small lakes, 
in areas of internal drainage. The largest of these lakes, 
Sambhar, has an area of 90 sq. miles at its highest level, 
but dwindles to a small pond by the end of the dry season. 
It is calculated that the salt stored in the bed of this lake 
to a depth of 12 ft. is not less than 54 million tons. About 

230.000 tons of salt is produced annually. 

The Salt Range produces 85 per cent, of the Indian 
rock salt, chiefly from the Mayo mines near Khewra, the 
Warcha mines in the Sharpur district and at Kalabagh 
on the right bank of the Indus. These rock-salt deposits 
are enormous and practically inexhaustible at the present 
rate of extraction. They appear to belong to one great 
salt formation extending from Khewra in the Punjab 
westwards to Bahadur Khel on the N.W. Frontier, inter- 
rupted only by the valley of the Indus. 

37* 
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Mica 

Indian mica is of the highest quality and India is the 
world's chief producer of sheet mica both in regard to 
quantity and value. The exports in 1925 amounted to 
99*699 cwt., valued at £799,483, as compared with 70,095 
cwt., valued at £679,796 in 1924. The average price was 
£8*0 per cwt. in 1925 as against £97 per cwt. in the 
previous year. The production figures are incomptfete, but 
show that Bihar and Orissa is the chief producer, followed 
by Madras with a considerable output, and by Rajputana, 
Mysore and Gwalior with comparatively unimportant 
quantities. 

Some phlogopite mica has been obtained in Travancore, 
but nearly all the Indian mica marketed is muscovite. 
It occurs as " books " in pegmatite veins that traverse 
schists and gneisses. The Bihar mica belt, extending for 
about 60 miles in length and 12 miles in width through 
the Monghyr, Hazaribagh and Graya districts of Bihar and 
Orissa, is the chief producer, especially that part of it in 
the Hazaribagh district, while a similar belt of equal length 
in the Nellore district of Madras is of considerable import- 
ance. The sporadic nature of the occurrence of mica 
" books " in the pegmatites makes it impossible to estimate 
reserves, but there is no doubt that these are very great. 

Recently, more modern methods have been adopted 
in some localities, but many workings are still very primi- 
tive in character. In Hazaribagh, mining is usually by 
means of underground burrowings following on from one 
“ book ” to the next ; in the Nellore district open quarries 
are more usual. Mica from the Bihar belt is generally of 
a ruby colour, while that of Madras is characteristically 
of a green colour. 

The preparation of mica for the market requires great 
skill, and can be done in India more efficiently and more 
cheaply than elsewhere. In fact, a certain amount of mica 
is imported into India in block form to be prepared and 
re-exported as splittings, etc. The loss in mining and 
preparing mica for the market is very great. According 
to C. S. Fox less than 1 per cent, of the rock excavated is 
obtained as marketable mica. In the dressing of block 
mica there is a heavy loss, and there are large accumulations 
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of waste mica that might be used for the manufacture of 
micanite, and possibly in other ways. Some attempts 
have been made already in this direction, but apparently 
without much success, and there would appear to be 
considerable economic advantage to be gained by the 
industry in the establishment of works for the utilisation 
of what is at present a waste product. 

Iron and Steel 

The production of iron ore in India, in 1925, was 
1,544,578 tons, an increase of 99,265 tons over the previous 
year. In 1910, the quantity was only 54,588 tons ; but 
since then new smelting works have been established, and 
a constant increase in ore production has been necessitated. 

Nearly all the ore is smelted in large modern blast 
furnaces, but even in 1925 there were 21 1 native furnaces 
at work in the Central Provinces, apart from an unknown 
number in other parts of India. The total annual output 
of the native furnaces, however, is estimated at not more 
than about 1,000 tons of iron. 

India’s resources of high-grade iron ore are very great, 
the deposits of the iron-ore belt running through Bihar 
and Orissa and Central Provinces being estimated to 
contain 20,000 million tons within a maximum distance of 
500 miles from fuel and an average distance of 125 miles. 
According to C. S. Fox, the haematite ores of Singhbhum 
and Orissa exceed both in quality and quantity any other 
occurrence of the kind, including the Lake Superior ores 
of the United States. They lie within 150 miles of the 
coalfields supplying coking coal, and amount to 2,832 
million tons, averaging between 60 and 68 per cent, of 
iron, o*o8 of phosphorus, and o*6 of sulphur. In addition 
to this quantity of high-grade ore, very lai^e quantities 
of lower-grade haematite ores exist in the same belt, all 
being in rocks of Dharwar age. Of several important 
deposits of iron ore in Mysore, the most important are 
those of the Bababudan Hilk, where over 30 million tons 
of ore averaging 60 per cent, of iron are estimated to exist. 
The Msraore Government has erected large blast furnaces 
for production of charcoal pig-iron from these deposits, the 
charcoal being made from the timber of the Shimoga 
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Forest. In the Chanda district of the Central Provinces 
a hill of haematite supplied ore for early but unsuccessful 
efforts at blast-furnace smelting. It is estimated that this 
district has over loo million tons of ore containing 6i to 67 
per cent, of iron. In the Drug district (Central Provinces) 
the Rajhara Hill deposit has proved reserves estimated at 
6 to 10 million tons of haematite, containing 66 per cent, 
of iron, 0*058 of phosphorus and o*io8 of sulphur. 

In the Salem, Nellore, Nilgiri and Padukotai districts 
of Madras enormous quantities of magnetite ores occur, 
the estimates running into thousands of millions of tons. 
The best ores are thought to be those of Kanjamalai, 
where an average analysis of ore shows about 55 per cent, 
of iron, 0*3 to o*6 of phosphoric acid and o*o8 of sulphur. 
The difficulty with regard to working these deposits is their 
great distance from fuel. 

Lateritic ores are very widespread in Central India. 
They vary considerably in composition, ranging from 30 per 
cent, of iron over large areas between the Rajmahal hills 
and the Bombay coast, to over 50 per cent, of iron in 
various deposits in the Jubbulpore district of the Central 
Provinces. Fermor estimates that the amount of ore 
available in the Kankwara Hills of this district is 49 
million tons, containing S 7 i per cent, of iron with 0*76 per 
cent, of phosphorus. 

Clay-ironstones are associated with the coals of the 
Gondwana System, the best known being in the Damuda 
beds of the Raniganj coalfield. The reserves of this 
ironstone have been variously estimated, but may be taken 
to be not less than 400 million tons, containing 38 to 46 per 
cent, of iron. Until 1913, this class of ore was used in the 
Barakar Iron Works at Kulti, but a change was then made 
to the richer haematite ores of Kolhan near Manharpur. 

It is evident, therefore, that the supplies of iron ore 
are sufficient for the establishment of a great iron and steel 
industry in India. The only limiting factor in sight that 
may influence the growth of the industry, which is already 
established, is the quantity of available coal of a character 
suitable for the provision of metallurgical coke. This 
question has been the subject of considerable discussion, 
which has led to a special investigation and re-survey of 
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the coalfields now being made by the Geological Survey of 
India. An interesting discussion of the position took place 
recently on a paper by C. S. Fox, “ The Raw Materials 
for the Iron and Steel Industry of India” {Trans. Min. 
Geol. Inst., 1925, 80 , pts. i and 4). The present known 
supplies of coking coal are estimated by various authorities 
as sufficient for the next 30 to 200 years at the present rate 
of consumption, plus allowance for expansion. They are 
far short, however, of the quantity required to deal with 
the known reserves of iron ore. 

Three large smelting plants are already operating in 
India, while one other is under construction and several 
more in contemplation. It is estimated that by 1928 the 
total annual output of pig-iron in India will be about 

1.500.000 tons, for which about 2,650,000 tons of iron ore 
will be required. The outputs at Jamshedpur in 1925 of 
the largest company now operating, the Tata Iron and Steel 
Co. Ltd., were 563,160 tons of pig-iron, 309,938 tons of 
steel, and 6,527 tons of fen-o-manganese. In a normal 
year the output of pig-iron at these works should be about 

600.000 tons. The Bengal Iron Co. Ltd., produced 
52,674 tons of pig-iron at Kulti ; the Indian Iron and 
Steel Co. Ltd., produced 247,500 tons at Asansol ; and the 
Mysore Government works at Bhadravati produced 16,741 
tons. Thus the total production of pig-iron in 1925 was 
880,075 tons, which compares with 872,547 tons in 1924. 
As the pig-iron production of the above works largely 
exceeds their steel-producing capacity, together with the 
country’s requirements of iron for casting, an export 
market is necessary for the surplus of pig-iron. In the 
year ending March 31, 1926, India exported 381,989 tons 
of pig-iron, an increase of 40,000 tons over the previous 
twelve months. In the same period 1,583 tons of ferro- 
manganese were exported. Thus India has already become 
an important exporter of pig-iron, the exports in 1925 being 
exceeded only by those of the United Kingdom and France. 
Although pig-iron can be produced very cheaply in India, 
it has been found necessary to protect the steel industry, 
and a bounty has been granted on production of steel 
ingots as well as increased protective duties on various 
classes of fabricated steel. 
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The Tata Company produces practically the whole 
output of steel in India, its output of finished steel products 


during 1925 being as follows : 

Tons. 

Kails (light, medium and heavy) . 118,600 

Fishplates 4i700 

Steel trough sleepers .... 1,600 

Beams, channels, angles and tees . 45.100 

Bars 52,300 

Tinplate bars ..... 35,100 

Sheets (black) 15,000 

Sheets (galvanised) .... 10,700 


Total 283,100 


In the year ending March 31, 1926, the production of 
this Company was : 

Tons, 

Pig-iron 573 >ooo 

Steel ingots 470,000 

Finished steel 320,000 


Tin 

The only Indian deposits of tin ore that are of economic 
importance occur in five districts of Burma. In 1925, 
the production of concentrate amounted to 2,308 tons, 
valued at £ 267 , 931 - This was an increase of 428 tons 
over 1924, and, as prospecting has been very active 
during the past two years and new deposits are being 
prepared for production, a considerable increase may be 
confidently expected in the future. 

In 1925, the Tavoy, Mergui, Thaton and Amherst 
districts were the producing areas. There was no pro- 
duction in the Southern Shan States in that year, but the 
deposits at Mawchi are now being worked again, and may 
be expected to contribute appreciably to the total. 

All the Burmese tin deposits are connected with granite 
intrusions that are a continuation of the granite ranges of 
Malaya and western Siam. Almost invariably cassiterite 
and wolframite occur together, the proportions varying 
widely. As a general rule the iM*oportion of wolframite in 
the vein deposits increases as the deposit is farther north 
of Malaya. In the alluvial deposits, however, wolframite 
is usually absent. During the war, the vein deposits were 
worked intensively as a source of tungsten, but they are 
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now being worked chiefly for tin, the wolframite being 
obtained as a by-product. 

In the Tavoy and Mergui districts the veins of cas^iterite 
and wolframite occur in granite, in schists closely 
associated with the granite and in stringers in pegmatite 
veins. Most of the concentrate won hitherto in Mergui 
has been from alluvial and detrital deposits derived from 
the foregoing, and a dredge is now being installed on one 
property and other dredging propositions are likely to 
be developed. In Tavoy, wolframite predominates in 
the veins, but there are many promising hydraulicking 
tin propositions and dredging has been carried on very 
successfully for many years in the valley of the Hindu 
Chaung. A dredge is to be installed to work the coastal 
deposits in the Heinze Basin and other interesting ventures 
are projected. In fact, the tin resources of these two 
districts are now in process of thorough investigation, and 
considerable expansion in output may be anticipated. 

The Thaton and Amherst districts have produced only 
a small amount of tin conwentrate in recent years. In 
both districts the deposits are alluvial, the cassiterite being 
derived from granite rocks. 

In the Southern Shan States practically the only pro- 
ducer is the Mawchi mine, where at least ten veins con- 
taining about 2 J per cent, each of cassiterite and wolframite 
are being developed and worked. In 1920, this mine 
produced i ,030 tons of mixed concentrate. In September, 
1926, the output was 136 tons. 


Saltpetre 

India is the only country producing natural potassium 
nitrate in quantity. In 1925, the exports were 6,349 
tons, valued at ;£i47>6i7. Production figures are not now 
available, but the average annual production for the five 
years 1919 to 1923 was i4>542 tons. '* 

Indian saltpetre can hardly be considered a mineral 
product. It is the result of ideal climatic conditions, 
acting in a densely populated agricultural area where 
potash and nitrogenous organic matter are abundant in 
the soil. The area chiefly concerned is the Bihar section 
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of the Gangetic plain, where the population is over 500 
per square mile, and the climate favours the growth of 
nitrifying organisms. 

The potassium nitrate appears in the dry season as an 
efflorescence at the surface of the soil. This is scraped up 
and the mixture of potassium nitrate and salt dissolved 
out. The solution is subjected to fractional crystallisation, 
resulting in the production of a crude saltpetre ^ich is 
sent to refineries where the final export product is obtained. 
Until recently most of the output was exported, but there 
is a growing demand for its domestic use as a fertiliser for 
tea gardens. The normal consumption for this purpose 
is estimated at about 1,400 tons per annum. 

Copper 

The annual output of copper ore in India from 1919 
to 1922 was about 30,000 tons, but in 1923 fell to 6,550 
tons. This ore was raised at the Rakha mine, in 
Singhbhum, which, however, closed down in 1923. Thus 
in 1925 there was no production from Peninsular India. 
On the other hand Burma contributed 8,029 tons of copper 
matte, valued at £262,297, from the Bawdwin mine, which 
also produced 2,935 valued at £114,714, in 1924. 

Copper ores are widely distributed in northern India 
along the outer Himalayas, in Rajputana, Bengal, Bihar 
and Orissa and Madras. Formerly, the metal was smelted 
in considerable quantities, and at many localities there are 
extensive old workings. 

In recent years prospecting and development work has 
been chiefly in the Singhbhum district of Bihar and Orissa, 
where a copper-bearing belt extends for 80 miles. As 
mentioned in the section dealing with gold, attention is 
now being paid also to deposits in the Narnaul district of 
Patiala, Punjab, where the ores contain values in gold as 
well as copper. 

In Singhbhum, the copper ores occur somewhat 
irregularly, being interbedded in bands or disseminated in 
grains, in Dharwar phyllites and schists. At the Rakha 
mine, Matigara, the (^pe Copper Company developed 
407,000 short tons (2,000 lb.) of ore averaging 3*8 per cent, 
of copper, but after treating 130,000 tons for a recovery 
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3»SSo tons of copper the Company went into liquidation 
and operations ceased. At the Mosaboni mines, the Indian 
Copper Corporation has developed over 470,000 tons of 
ore averaging about 4 per cent, of copper. Power, con- 
centrating and smelting plants are to be erected near the 
Subarnarekha River on the Bengal-Nagpur Railway. 

In Burma, the only important occurrence of copper ore 
known at present is at the Bawdwin mine, where the total 
reserves of ore reported on June 30, 1925, contained an 
average of 1*3 per cent, of copper, equivalent to 56,800 
tons of metal. The copper ore occurs in fairly large but 
irregular masses in the main ore-body, and is difficult to 
estimate separately. Recent development has proved 
increased proportions of copper ore, and it may be possible 
to define these reserves separately in future. 

Sikkim contains many promising bodies of copper ore 
and a considerable amount of prospecting was done there 
before the war. Under present conditions, inaccessibility 
and lack of transport facilities have hindered exploitation, 
but it is considered that these difficulties might be overcome 
by aid of hydro-electric installations. 

The consumption of copper in India is considerable, 
and there is a domestic market ready to absorb large 
quantities of the metal at higher prices than are obtainable 
in Europe. 


Jadeite 

Jadeite is a silicate of sodium and aluminium, thus 
differing from jade, which is a silicate of calcium and 
magnesium. The Indian trade in jadeite is almost entirely 
with the Chinese, who value it for its beauty and supposed 
magical properties. The production is entirely from a re- 
mote part of Burma, the basin of the Uru River, a tributary 
of the Chindwin, in the Mosaung sub-division of the 
Myitkyina district. In 1925, the production of jadeite 
was 1,697 cwt., valued at £20joS^, as compared with 
2,630 cwt., valued at £61,906 in 1924. Owing to the 
disturbed state of China there has been a considerable fall 
in production in recent years and stocks have been 
accumulating. 

The workings are in three localities^ namely, Mamon, 
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Hweka, and Tawmaw. At Mamon the jadeite is found as 
boulders in alluvial deposits ; at Hweka it occurs as 
boulders in a Tertiary conglomerate ; and at Tawmaw it 
is found in a metamorphosed dyke intruded into serpentine. 

The jadeite industry is carried on in very primitive 
fashion, and requires reorganisation if the decline of 
output during recent years is to be arrested. 

Chrome Ore 

The production of chrome ore in India, in 1925, was 
37,452 tons, valued at ;£40,i7i, as compared with 45,462 
tons, valued at ;£42,259, in 1924. The output has fluctuated 
considerably from year to year, but the average for the 
last two quinquennial periods has risen from 22,929 tons, 
in 1914-18, to 35,004 tons in 1919-23. 

Baluchistan, Bihar and Orissa, and Mysore are the 
producing provinces, the first-mentioned being the most 
important. Most of the Baluchistan output is from the 
Zhob district and consists of high-grade ore which occurs 
in segregated masses in serpentine. ‘About 2 miles east 
of Khanozai, a mass of almost pure ore has been worked 
for a length of 400 ft. over an average width of 5 ft. 

In Mysore, chromite is worked in the Mysore, Hassan 
and Kadur districts, where it occurs as veins, lenses, and 
segregated patches in ultra-basic rocks. The most im- 
portant deposits are in a narrow strip of serpentine, about 
2 miles long, near Shinduvalli, a few miles east of 
Kadkola. 

In Bihar and Orissa, narrow bands of chrome ore occur 
in serpentinised rocks. The production from these hitherto, 
however, has been small, amounting to 3,038 tons in 
1925. 

Clay 

The Indian returns for production of clay do not 
include common clay in Madras, United Provinces and 
other areas, and are, therefore, incomplete. In 1925, the 
return shows 128,860 tons, valued at £21,795. The 
material covered by the returns includes river silt and 
better qualities of common clay, fireclajrs from the Gon4* 
wana coalfields and various grades of pottery clay. 
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India has enormous resources in common clay, widely 
distributed, and has also good clajrs suitable for production 
of porcelain and high-class pottery. The principal 
deposits of china clay that have been investigated are in 
the Jubbulpore district of the Central Provinces and at 
Mangai Hat in the Rajmahal Hills (Bengal). Both these 
deposits a^e now being worked. 

Tungsten 

India was the world's chief producer of tungsten ores 
before the war, and reached a maximum production of 
4,542 tons of concentrate in 1917. In the following year, 
a sevenfold increase of output by China, and the complete 
cessation of demand after the Armistice, resulted in nearly 
all the mines being closed down. The price of tungsten 
is still so abnormally low that it no longer pays to work 
the deposits for their wolframite content, and the output 
at present is merely a by-product of tin-mining operations. 
In 1925, the output amounted to 772 tons of concentrate, 
valued at ;C33,97S, the whole of which was from the Tavoy 
district. 

Tungsten ores occur in the Singhbhum district of Bihar 
and Orissa, and the Marwar district of Rajputana, but 
these occurrences are of little importance and produced 
small quantities only when prices were high during the 
war. All the important deposits are in Burma and have 
already been referred to under “ Tin.” 

There are considerable reserves of tungsten ore available 
in Burma, and no doubt they will be mined when the market 
recovers. The present price per unit of tungstic oxide 
contained in the ore is about 14s. as compared with about 
30s. before the war. 


Other Minerals 

Diamonds have been found in many localities in Madras 
and Central India, but the production is unimportant, 
being only 47*63 carats, valued at £1,098, in 1925. 

Rubies, sapphires and spinels occur in the Mogok area 
of Upper Burma, where 109,998, 31,508 and 7,531 carats 
respectively were won in 1925. The total value of these 
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stones was £27,454- The Burma Ruby Mines, Ltd., which 
has been working the deposits for many years, has now 
gone into liquidation, the best parts of the deposits being 
exhausted. 

Sapphires were worked formerly in a valley near 
Sumjam in Padar, Kashmir, and some good stones were 
recovered, but nothing has been done therq^^ for 18 
years. 

Fuller’s earth is worked at Katni, in the Jubbulpore 
district of the Central Provinces. A form of fuller’s earth 
called Multani matti is worked in the Bikanir and Jaisalmer 
States of Rajputana. 

Magnesite has been mined for twenty years in the 
neighbourhood of Salem, in Madras, where the Chalk Hills 
derive their name from a network of white magnesite veins ■ 
that occur over an area of about 4J sq. miles. In 1925, 
29,620 tons were produced in this area. Magnesite occurs 
at several other localities in southern India, and in the 
Mysore and Hassan districts of Mysore State. Up to 
4,000 tons per annum have been produced in Mysore, but 
there was no output in 1925 owing to the principal mine 
being temporarily closed down. Calcined magnesia and 
dead-burnt magnesia are manufactured in the Salem 
district by one firm, about 6,000 tons of magnesia being 
produced per annum. 

Bauxite, of which mineral India has large resources, is 
only worked at present on a small scale at Katni, Central 
Provinces, and in the Kaira and Belgaum districts of the 
Bombay Presidency. The Katni ore is used for making 
aluminium sulphate while the Kaira ore is used in 
the purification of kerosene. The production in 1925 
amounted to 10,070 tons, valued at £6,520, of which 1,603 
tons was from Katni, 6,967 from Kaira and i,Soo from 
Belgaum. There are important deposits of bauxite in India 
which are likely to be exploited eventually on a large scale. 
At one locality in Kashmir State, there has been discovered 
recently a deposit estimated to contain not less than 30 
million tons. C. S. Fox has dealt with the bauxite deposits 
of India very fully in Mem. Geol. Surv. India (1923, 49 , 
pt. i), which should be consulted by those requiring 
further information. 
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Monazite. — India is the chief producer of monazite, the 
deposits being very extensive and sufficient to meet the 
world's requirements for many years. Recently, the 
industry has been depressed, the production in 1925 being 
only 622 tons, valued at ;fi9,30i. This was a considerable 
increase over the previous year, but far below that of 1918, 
when 2,117 tons, valued at £58,819, were produced. The 
production of monazite is coupled with that of ilmenite and 
zircon, which are obtained as separate concentrates in the 
treatment of monazite sands. In 1 92 5 , the output of mona- 
zite was I cwt., of ilmenite 328 tons, and of zircon 576 tons. 

The deposits occur along the coast of Travancore 
between Muttum and Colachel. They are richest in 
monazite where concentration by wave-action has taken 
place, but the dune sands also contain monazite. 

In view of the increasing demand for ilmenite for the 
manufacture of titanium dioxide paints, the outlook for 
the monazite industry is improving. 

Gypsum is produced principally in the Bikanir and 
Jodhpur states of Rajputana and the Jhelum district of the 
Punjab. In 1925, the total production was 36,244 tons, 
valued at £s,8io. The mineral is widely distributed in 
India, but the distance of many of the deposits from a 
market renders them unpayable at present. 

Sillimanite . — Although the use of sillimanite as a 
refractory is yet only on a very small scale, a great deal 
of experimental work is being done on it owing to the 
discovery of the mineral in quantity in the Khasi Hills of 
Assam. During the war considerable quantities (2,060 
tons in 1917) were exported to Europe, but this was for 
use as an abrasive under the false impression that the 
material consisted of corundum, 

KyamUf was discovered in 1921 in the Singhbhum 
copper-belt, in masses of various sizes up to hills containing 
many thousand tons. In 1925, 6,182 tons of kyanite were 
exported from the Lopso Hill deposit in Kharsawan State 
(S ing hbhum). Kyanite changes to sillimanite at a tem- 
perature of 1,300® C. and expands ii per cent, in 
volume on heating. For these reasons it is possible that 
a large demand may arise for kyanite as a refractory 
material. 
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Among other minerals should be mentioned pigment 
minerals, including barytes, graphite, ochre and steatite ; 
abrasives, including corundum and garnet ; and gem minerals 
not already referred to, including garnet, aquamarine, 
tourmaline and agate. 


NOTES 

The Platinnm Position, with Special Beletenoe to the 
Transvaal. — There are not yet sufficient data from which 
to estimate what the world output of platinum, or its 
price, will be in the near future. Paul Kovaloff, a platinum 
expert in the Transvaal, recently published an estimate 
that the world’s future annual consumption of platinum 
would be 225,000 oz. Of this amount Russia would supply 

85.000 oz. ; Colombia, 38,000; Canada, 15,000 ; United 
States, 7,000, and other places 1,000 oz. This would leave 
about to,ooo oz. for the Transvaal to supply. In the last 
two years 35 companies have been floated in the Trans- 
vaal, with a capitalisation of £6,000,000. (This does not 
include big financial groups, which generally hold many 
shares in the various platinum companies proper.) 
Of the thirty-five companies only eleven, with a capitalisa- 
tion of £4,000,000, are likely to survive. To pay 10 per 
cent, on this, ;^oo,ooo per year profit would be necessary. 

Assuming the average grade of ore to be 5 dwt. of 
platinum per ton, the total cost of producing i oz. of 
platinum, working on a large scale, has been estimated at 
about £8. With platinum at £20 per oz. a working 
profit of £12 is indicated ; at £12 an oz., assuming a 
considerable drop in price, a profit of £4. With a total 
profit of ;^oo,ooo an output of 100,000 oz. at £12 per 
oz. is indicated, which is 20,000 oz. greater than the 

80.000 oz. allotted by Kovaloff to South Africa. The 
general consensus of opinion in the Transvaal is that 
eventually 100,000 oz. per annum will be far below the 
production capacity of the country, and that co-operative 
restriction of output will be necessary to maintain the price 
of platinum. 

At the present time there are about 600 European and 

9.000 native employees engaged by the various Transvaal 
companies, mostly in prospecting and development work. 

Of the eleven companies mentioned above, six have 
built, or are building, pilot treatment plants, Two of 
these plants, the Welgevonden and the Onverwacht, have 
already commenced production. 
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The Welgevonden plant in the Waterberg district 
operated for five months only, producing 484 oz. of crude 
platinum (about 75 per cent, platinum metals) from 
4(577 short tons of ore. It was shut down at the end of 
August as the low milling results did not confirm the 
estimated development values. The ore treated was 
p^uliar to a small area only, and of a character quite 
different from that met with elsewhere, so the results do 
not throw much light on the general position. 

The Onverwacht plant in the Lydenburg district is 
being doubled in capacity. In the first months of 
operation, 8,109 short tons of ore were treated for a 
recovery of 4,377 oz. of crude platinum, containing roughly 
75 per cent, of platinum metals. The Mond Nickel Co., 
Ltd., is refining the products at Swansea. The results 
from the first lot showed 1,875 oz. of refined platinum, 
which, after payment of all charges beyond the mine, 
3rielded £35,186, or ;£i8 15s. 4^. per oz. On the mine, 
3 months' working costs of £10,111 corresponded to a 
yield of 1,907 oz. of crude platinum, or, say, 1,430 oz. of 
fine platinum. This is equivalent to £7 is. 6d per oz. ; 
thus a working profit of over £i i per oz. is indicated 
with small-scale working on the grade and class of ore 
treated. A 10 per cent, dividend was paid after 6 months' 
independent working. 

The grade of the Onverwacht ore is probably double 
that of the average ore which will be ultimately treated in 
the Transvaal, so that the profits per oz. on the same 
tonnage of the lower-grade ore treated would be reduced, 
whilst large-scale operation would increase them again. 
The platinum position in the Transvaal should be much 
better known about 6 months hence, when results 
have been obtained from the other four pilot plants. 

Canada’s Mineral Oatpnt lor first hall ol 1926 .— According 
to information received by the High Commissioner 
for Canada from the Dominion Bureau of Statistics, 
Ottawa, Canada's mineral output during the first half of 
1926 was valued at $98,395,788, of which $61,249,482 
represented metals and $37,146,306 non-metallic minerals. 
This is an increase in value of $8,048,090 over the output 
for the corresponding period in 192 5, the increase for metals 
being about two million dollars, while that for non-inetals 
was about six million dollars. Of the total value mentioned 
above, coal/ gold, lead, copper, nickel, silver, zinc, asbestos, 
natural gas and gypsum represent an aggr^ate value of 
$94,523,857, or 96 per cent, of the total. 

Some of the more notable items are as follows : 
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Mineral Production of Canada 


Mineral. 




Unit. 

Fill t Hall 
of XQ26. 

First Hall 
of loas. 

Metallic : 

Arsenic . 




Lb. 

2,287,801 

2,116,141 

Cobalt . 




9 $ 

3841O34 

590,087 

Copper . 




99 

Fine oz. 

70,843,426 

53.055.349 

Gold 




885,813 

824,043 

Lead 




Lb. 

138.397*755 

128,398,836 

Molybdenite . 




** 

3.530 

— 

Nickel 





34.519,896 

j!». 756,640 

Palladium, etc. 




Fine oz 

5,088 

Platinum 





5.166 


Silver 




>* 

11,108,310 

9,240,482 

Zinc 




Lb. 

67.159,570 

45.a57.77* 

Non-metallic : 

Asbestos . 




Short ton 

*3*.644 

120,800 

Coal 




•» 

6.895.813 

5.383.714 

Felspar . 




$» 

.3.135 

13.4*1 

Graphite . 




*• 

1.371 

1.077 

Gypsum . 




»» 

250.369 

*34.703 

Magnesite 




•t 

2.498 

1.785 

Mica 





1.148 

1.370 

Natural Gas . 




M. cu. ft. 

10,010,079 

8,331,104 

Petroleum 




Barrel 

173.880 

80,970 

Pyrites . 




Short ton 

7.615 

1,666 

Quartz . 




»» 

62,314 

69,792 

Salt 




*• 

124,921 

105,770 

Sodium carbonate 




>» 

326 

557 

Sodium sulphate 




ft 

2,221 

7.888 

1,916 

Talc 




t » 

7.056 


Of the more important increases in metal output it is 
noteworthy that copper advanced nearly 1 8 million pounds 
in quantity and 2*4 million dollars in value as compared 
with the first half of 1925. Gold increased by 61,770 o*., 
or 1*3 million dollars ; silver, i*86 million oz., or i'03 
million dollars ; lead by about 10 million pounds in 
quantity and zinc by 12 million pounds in quantity. 

As regards the non-metallic group, the outstanding 
increases were those of asbestos, petroleum and natural 
gas. Salt and gypsum also showed increases and higher 
values were realised for graphite. 

The Mineral Belt of North-West Qnebeo.— The numerous 
discoveries of deposits of gold, copper, zinc and other 
ores which have been made recently in the Rouyn 
and neighbouring township of north-west Quebec have 
attracted much attention to the district, which, it is con- 
sidered, may eventually prove the fifth most important 
mineral area in Canada. 

The belt containing the Kirkland Lake and Larder Lake 
deposits of north-east Ontario extends a distance of about 
60 miles from Matachewan on the west to Larder Lake on 
the east, near the Quebec boundary. For many years 
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cent, after the development of the gold and silver deposits 
of Ontario near the boundary there was speculation about 
the existence of similar deposits further east in Quebec. 
Some prospecting was carried out, but there were no 
positive results. More recently the Transcontinental 
Railway to the north has been finished, and along it in 
Quebec there have already been settled over 17,000 
agricultural people, to whom the local development of a 
large mining industry, and a consequent market for their 
produce, would be beneficial. 

In 1922, two discoveries of gold were made simultane- 
ously in Rouyn township, and in consequence a large 
number of prospectors flocked into the locality. A con- 
siderable area was staked out in the township, and renewed 
interest was taken in properties previously abandoned in 
Dubuisson and Boischatel townships to the west, in the 
latter of which was the old Fortune mine, near to and 
east of Lake Fortune. 

The Geological Survey of Canada, foreseeing the possible 
extension of prospecting from Ontario into Quebec, began 
in 1922 a detailed mapping of a strip of territory about 
35 miles wide from north to south, extending on its south 
side from Larder Lake to the Bell River on the east in 
Quebec. The mapping of part of an area some 50 miles 
long and extending to the west end of Kewagama Lake in 
La Pause township has been finished recently. The Depart- 
ment of Mines of Quebec also has done much geological work 
in the area, and in its Report cm Mining Operations in the 
Province of Quebec^ 1924, is given a general description 
of the geology of the Abitibi and Timiskaming counties, as 
well as a list of publications on the geology of the area. 

Notwithstanding the large number of discoveries that 
have been made, development has been seriously delayed, 
except in a few cases, largely, perhaps, owing to the wide 
area covered and the consequent diffusion of effort, but 
mainly to an almost complete absence for some time of 
transport facilities. An air service from Angliers on the 
Canadian Pacific Railway was begun in July, 1924, and 
some roads were cut. In November, 1925, an extension 
of the Timiskaming Railway was made to the Ontario 
boundary. Recently another railway, 45 miles long, from 
O’Brien to Rouyn City has been completed. This railway 
will much reduce transportation costs and enable heavy 
ma chin ery to be brought into the district. 

The settlement of the railway position has resulted 
in the attraction of much capital, and a waiting policy is 
being replaced by preparations for active development 
generally. Already the Noranda Mines, Ltd., hitherto 
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mainly concerned in the development of the Horne Mine, 
has made arrangements for the erection by 1928 of a 
looo-tonunitofa 3, ooo-ton-a-day smelter, tocost $4,000,000, 
and for the laying out of a town to accommodate 15,000 
people, to be known as Noranda. The addition of a second 
i,ooo-ton unit in the near future is contemplated. To 
bring electric power into the district a transmission line 
is being brought from the Des Quinze power plant of the 
Canadian National Power Company. ' 

These projects alone show what an extensive develop- 
ment has taken place in a very short time. Altogether 
about eighty properties in the district are either being 
developed or prospected. The most important of them 
so far known are the Horne, the Waite-Montgomery, the 
Alderson-McKay or Towagmac and the Amulet. Amongst 
the others with great prospects are the Arntfield, the 
Chance, the Holliwell, the McDougall-Cassells, the Coniagas 
and Nipissing. 

The Home, with reserves valued at $35,000,000, has 
ores containing 4 to 1 5 per cent, of copper and gold averaging 
$5*45 per ton in value, the latter being sufficient to pay all 
working expenses. The Waite-Montgomery, with reserves 
valued at $ii,ooo/doo, has ores containing an average of 
17 per cent, of copper and 3J per cent, of zinc. The 
Amulet has copper-zinc ore valued at $3,000,000. On the 
Towagmac mine $4,500,000 worth of ore is indicated. 
Prospecting has been aided by electrical methods and by 
diamond-drilling. The first unit of the smelter, according 
to estimates, will be treating a $30 ore, and will be making 
a profit of $6,000,000 a year. 

Mineral Prodoction in British Oniana.— According to the 
Report of the Lands and Mines Department for British 
Guiana for 1925, the outputs of minerals during that 
year included 9,107 oz. of gold and 182,895 carats of 
diamond, while the exports of selected bauxite amounted 
to 1 74,999 tons. 

The largest gold-producing area is the Essequibo- 
Konawaruk-Potaro district, with a total output for the 
year of 7,736 oz., the next most productive area being 
the Barima district in the north-west, with a total output 
of 820 oz. Of the total gold output, 6,787 oz. was won by 
dredging, an increase of 1,495 oz. on the dredging output 
of the previous year. 

The diamond output showed a decrease of 2,690 carats 
as compared with 1924. The outputs in carats of the 
different producing districts were : Mazaruni, 149,249 ; 
Puruni, 7,399; Cuyuni, 1,025 » Potaro, 24,110 ; Berbice, 
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1, 1 13 . The average weight of the stones produced was 
6*3 carats. 

Mining operations for bauxite were continued through- 
out the year at Akyma and Coomacka, on the Demerara 
River, the selected ore being crushed and dried before it 
was exported. The crushing and drying are carried out 
lower down the river at Mackenzie, this being the highest 
point to which ocean-going vessels can proceed. Excepting 
4,976 tons shipped to the United Kingdom, all the ore was 
exported to the United States, pending the completing 
of works in Canada. The average value was $5-06 per 
ton, f.o.b. Mackenzie. 

A geological and mineralogical reconnaissance survey 
was commenced during the year in the Upper Mazaruni 
district, and a preliminary survey of the geology and 
economic resources of the Mazaruni and Puruni diamond 
fields was carried out. As a result of this survey it was 
inferred that the important economic mineral possibilities 
of the Colony, other than bauxite, relate to gold, diamonds, 
and other precious stones, manganese, iron, the pegmatite 
minerals, platinum metals, mica, mercury and graphite. 
It is considered improbable that any important gold 
deposits will be discovered in the area of the diamond 
workings ; and it is stated that no discovery of platinum 
metals has been made in these alluvial deposits up to the 
present. 

For further details relating to the results of this pre- 
liminary survey, reference should be made to the Report 
of the Preliminary Survey of the Mazaruni and Puruni 
Diamond Fields, British Guiana, March-December, 1925, 
by H. J. C. Conolly (Published by the Crown Agents for 
the Colonies, 4 Millbank, London, S.W.i). 

The Mineral Tn^ iMf ry ol Trinidad.— The Administration 
Report of the Inspector of Mines for the year 1925 
again shows a considerable increase in the production of 
crude oil, another record output having been obtained, 
amounting to 4,386,507 barrels. Exports of petroleum 
products showed a corresponding increase and constituted 
over one-third in value of the total ^xports of the Colony. 

An important feature of the report is the statement that 
considerable activity has developed in the search for new 
areas, most of the drilling in recent years having been con- 
fined to existing proved fields. It is hoped that the results 
will be favourable, and add to the reserves of petroleum. 
In 1925, the total drilling amounted to 169,153 ft., an 
increase of 17,261 ft. over that of the previous year, while 
99 wells were drilled, of which 65 were productive. 
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The asphalt industry has now regained its pre-war 
level, the production in 1925 being 210,107 tons, valued at 
£125,692. 

The only other mineral production in the island relates 
to limestone and gravel quarries, which are owned partly 
privately and partly by Government. The combined out- 
put of these quarries in 1925 amounted to 199 6.75 tons, 
valued at £26,020. 

Altogether 5,247 persons were employed in the Trinidad 
mineral industry, of whom 4,286 were engaged m the 
petroleum and asphalt industries. 

Dredging in the Federated Malay States. — In a recent 
communication from G. E. Greig, Corresponding Member 
of the Imperial Institute and Senior Warden of Mines, 
reference is made to the development of dredging in the 
middle and lower reaches of the Kinta River. Some 
details concerning this development are given in the 
report of the Mines Department for 1925, where attention 
is called to the opening up of large dredging areas along 
the Kinta River and elsewhere. The whole of the flat 
land from Batu Gajah down to the mouth of the river has 
been actively prospected, and it is estimated that about 
30 dredges will be employed in this area. This large area, 
which has not been worked previously, presents many 
difficulties owing to its swampy nature and great depth. 
Dredges are now under construction in Kinta which will 
dig to a depth of 85 ft. 


ABSTRACTS OF RECENTLY PUBLISHED LITERATURE 
ON MINERAL RESOURCES 

The following abstracts of the more important recently 
published papers and reports on mineral resources relate 
not only to the resources of the Dominions, Colonies and 
India, but also to those of foreign countries. The Imperial 
Institute accepts no responsibility for the opinions expressed 
by the authors of the papers and reports referred to in these 
abstracts. 

METALS 

Aluminium 

The Chemical Trade Journal (1926, 79 , 309) reproduces 
from Chem. Zeit., September 4, 1926, an account of a 
possible new white pigment, aluminate of lead, due to 
B. Garre of Danzig. Alumina and litharge are mixed in 
molecular proportions and the mixture, finely granulated. 
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is heated a long time at 700* C. The colour, at first 
yellowish, changes to white. No actual melting takes 
place, the mixture retaining its solid form throughout. 
The product is a pure white powder with the composition 
PbO-AljOs. It is neither attacked by mineral acids nor 
blackened by sulphuretted hydrogen. In covering power 
it is the equal of white lead. 

Antimony 

Australia. — In view of the fact that there is very little 
production of antimony ore in the Empire, it is of interest 
to note that the Queensland Antimony Mines Company 
is now developing three lines of lode at Northcote in the 
Chillagoe district. According to a report of the Inspector 
of Mines for the district (Queensland Govt. Min. Journ., 
1926, 27 , 298) 300 bags of concentrate have been shipped 
from the mine and a considerable quantity of second- 
grade ore is awaiting treatment in a liquation furnace that 
is to be erected. 

Copper 

Northern Rhodesia. — The fi’^t return for a month’s 
working of the new plant at the Bwana M'Kubwa mine is 
now published (Statist, 1926, 108 , October 23, 619). In 
September only one-third of the capacity of the first unit 
was utilised, about 243 tons of copper oxide containing 
80 per cent, of copper being obtained. As the treatment 
employed is an application of ammonia leaching to a class 
of ore not hitherto treated by this method, considerable 
interest attaches to the results obtained. No particulars 
as regards cost of the treatment have yet been published, 
but the original estimates of cost were about £45 per ton 
of refined copper landed at European ports. 

Gold 

Union of South Africa.— A unique and promising occur- 
rence of gold ore, recently discovered in the Rusten- 
burg district of the Transvaal, was described in a paper 
read by Percy A. Wagner before the Geological Society of 
South Africa on August 30 last (Abstr. S. A. Min. Eng. 
Joum., 1926, 87 , 3). The deposit is. on farm Waaikraal 
(No. 205), which is 25 miles N.E. of Rustenburg and 42 
miles W.N.W. of Pretoria and consists of an inclined sill 
of heavy dark-coloured igneous rock, ranging in thickness 
from 3 ft. 6 in. to 14 ft. The gold contents vary con- 
siderably, the highest being found in the middle of the sill. 
Assays have varied from i dwt. to 6 oz. gold per short ton, 
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the latter over a width of 4 ft. 6 in. The ore-bearing r9ck 
has been traced for 308 ft. and extensions will probably be 
found in both directions. Similar rock has been found 
under the same geological conditions in adjoining farms, 
Potgieter’s-hoogte (No. 721) on the north-west and on 
Beestekraal (No. 503) to the south-west. The discoveries, 
if proved, would show a possible gold-bearing area of 
considerable extent along the contact line bet;jveen the 
norite and granitic rocks. ‘ 

The economics of gold mining on the Witwatersrand, 
Transvaal, is discussed by J. H. Curie in “ Mining Costs and 
the Future of Johannesburg ” in the Mining and Industrial 
Magazine (August 25, 1926, p. 563). He is of opinion 
that working costs could be reduced from an average of 
19 to one of IS shillings per ton, which would render 
possible the mining of 150 million tons of low-grade ore 
not at present included in the reserves. The abolition of 
the night shift is recommended and the adoption of two 
overlapping shifts, so that work is carried on continuously 
from 7 a.m. to 10 or n p.m. He suggests that Mozambique 
natives be enabled to work on contract so that they earn 
7 to 8 shillings per shift, which would dispense ^th a 
large percentage of white men. 

Canada. — It is stated in Canadian Official Mining 
Notes issued by the High Commissioner in London for 
Canada that according to the Natural Resources Intelligence 
Service of Ottawa an interesting experiment is being tried 
at Devil’s Canyon, near Barkers ville, British Columbia, 
where a United States company is attempting to drain 
a lake at the head of the canyon by means of a syphon to 
recover gold lying at the lake bottom. It is stated that 
over $2,000,000 worth of gold has already been taken 
from the bed rock above the lake shore and reports tell 
of Chinese scooping gold out of the lake with long- 
handled shovels. The syphon discharges about 200 ft. 
distant over the side of the canyon, and when it has lowered 
the lake as far as possible, driU holes will be put down. 

Australia. — The Melbourne Age (September 8, 1926) 
reports the discovery of gold ore at Niangala, 40 miles 
from Tamworth, New South Wales. Auriferous rock was 
found adhering to the roots of an overturned tree, and an 
examination of the locality resulted in the discovery of a 
reef, said to be 5 ft. wide, which has been traced for miles. 

The Melbourne Argus (September 16, 1916^ reports a 
discovery of gold ore at Glene^ Hills, 50 miles S.S.W. 
of Southern Cross, Western Australia. The ore-body is a 
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qu^z reef striking N.E. which has been traced so far 
for 2 SO ft. A second reef cuts it diagonally. No mining 
had been done, but panning of samples over 200 ft. on 
the strike of the first reef indicated a gold content valued 
at £10 per ton. 

A. S. Winter and B. H. Moore, writing in the Chemical, 
Metallurgical and Mining Review (1926, 18 , 483), give an 
account of their experiments on the flotation of Kalgoorlie 
ores. As the grinding of ores for flotation must be done in 
the wet condition, there is no limit in the mine to the use 
of water for drilling and dust prevention, and better under- 
ground conditions are possible. The use of the salt water 
from the mines is an advantage, a higher-grade concen- 
trate being obtained than with fresh water. Small scale 
tests showed that on an average a 12^ per cent, concentrate 
could be obtained, thus reducing the total cost of the 
subsequent metallurgical treatment to about one-eighth. 

Sweet roasting, essential for cyanide treatment, is more 
easily accomplished with the concentrate than with the 
original ore. The greater amount of sulphur in the con- 
centrate is an advantage, as it acts as a fuel. A small 
amount only of oils and reagents is necessary for the 
flotation, and the total metallurgical cost, including royalty, 
is estimated at not over los. per ton. 

Tests were made on the ores of nine different mines, 
the results in two cases of the highest and lowest head 
values being as follows : 


Mme. 

. . 

Head 
Value 
(dwt ) 

1 

Concentrate. 

Tailing 

Value. 

(dwt.). 

■ Recovery 
per cent. 

Per cent 
of ore. 

li 

Boulder-Perseverance . 

Lake View-Star . 


12-5 

14-2 

101*8 

32*6 

0*76 

0*38 

95-40 

93-08 


The Melbourne Argus {1923, August 23) gives informa- 
tion on the recent somewhat sensational discovery of 
alluvial gold at Edie Creek, New Guinea. The creek, at 
an altitude of 6,800 ft., extends for about 7 miles. It is 
reached by crossing the mountainous country between 
Salamoa, on the coast, and the Bulolo River, a total amount 
of 30,000 ft. of climbing over razor-backed mountains and 
the crossing of deep valleys being necessary. The whole 
country is densely forested with cedar, pine and hardwood 
trees of great size. It was estimated that not less than 
50,000 oz. of gold was stored on the field awaiting better 
and safer transport. The Financial Times (October lo, 
1926} stated that 200 men and 1,000 natives were working 
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on the field and that one shipment of i(5,ooo oz. of gold 
had reached Sydney. The gold, being alloyed with silver, 
is worth only £2 5s. per oz. 

According to Chemical, Engineering and Mining Review 
(August 8, 1926) an important discovery of gold deposits 
has recently been made at Jumblebar, about 9 miles west 
of No. 23 well on the main road from Meekatharra to 
Marble Bar, Western Australia. The various deposits 
are associated with two parallel jasper bars a few chains 
apart, striking N.E. and S.W., and forming conspicuous 
ridges over a mile long, on the west of which is granite 
and on the east, greenstone. The most important deposit 
is an ironstone lode on the east of the westerly bar. R. C. 
Wilson, Assistant State Mining Engineer, sampled the 
outcrop for a distance along the strike of 1 56 ft. and the 
average result was 17^ dwt. of gold per ton over 9 ft. of 
width. 

So far no development of the deposits has taken place. 

Sweden. — The somewhat remarkable ore deposits found 
a few years ago in the Vasterbotten County, Sweden, 
continue to attract attention. Svante Wennberg describes 
them in the Mining Journal (1926, 166 , 818^ and gives 
details of the latest discovery, that of the Bolinden mine, 
from which some 3,000 tons of auriferous arsenopyrite have 
already been shipped. The average ore from this mine 
contains per ton, 51 dwt. of gold, 3*8 oz. of silver, 600 lb. 
of arsenopyrite and 130 lb. of chalcopyrite. The ore- 
body is 100 ft. wide and in the centre is a band of solid 
pyrite and chalcopyrite from 3 to 6 ft. wide. An electro- 
lytic plant is to be built for producing refined gold, silver, 
copper and arsenic. The area of the ore-body at the 
surface is 14,500 sq. yd., and calculating on a depth of 
2,000 ft., which corresponds to the length of the ore-body, 
some 30,000,000 tons of ore should be available, of which 
the recoverable gold content is calculated to be worth 
£100,000,000. 


Iron 

The severe conditions under which materials are used 
by the chemical and other industries, such as power 
production, rendering it necessary that these materials 
should be capable of resisting extremes of temperature and 
chemical corrosion, and yet possess good mechanical and 
working properties,have stimulated a great deal of research. 
During the last four years a lengthy investigation of the 
subject has been made at the Hecla works, Sheffield, under 
the direction of Sir Robert Hadfield, and the results have 
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be^n given in a paper by T. G. Elliott and G, B. Willey, 
entitled " Chemically Resistant Steels — ^With Special 
Reference to Very High and Very Low Temperatures,” 
which was read at the Congress of Chemists, held in London 
in July last. 

The following statement summarises the mechanical 
properties, at normal temperature, of the steels described : 


Type. 

Yield Point. 

Max. Stress. 

Elongation. 

Reduction 
of Area. 

Bnnell 

Hardneu. 


Tont, 

Ions, 

PtfUfU. 

Fir csrU. 


Era/H.R. . 

38 

58-5 

37-5 

52 

260 

Hecla/A.T.V. . 

24 

46 

31 

51 

X90 

Era/A.T.V. 

26 

49 

32 

49 

220 

Hccla/A.M.F. . 

29 

47 

36 

56 

200 

Era/C.R. (A) i 

27 

52 

45 

55 

230 

(B)» 

15 

41 

75 

70 

150 


1 General engineering purposes, > Fully softened condition. 


The Era/H.R. steel possesses great heat resistance as 
well as non-scaling properties. At 900° C. its tenacity 
is 19 tons, and at 700“ C., 31 tons per square inch, which 
compares favourably with the tenacity of a good mild steel 
at ordinary temperatures, whilst possessing similar 
ductility. At temperatures up to 800° C. the steel may be 
loaded with a stress of 6*5 tons per square inch without 
deformation, which shows its suitability for use with 
metallic furnace parts where sagging should be avoided. 
The loss of weight with free access of air at 1,000° C. is 
only 0-07 gram per 100 square centimetres exposed. In 
its rigidity and resistance to the action of sulphurous gases 
the steel is superior to the expensive nickel-chromium 
alloys used for pyrometer sheaths and other heat resistance 
purposes. The steel exhibits extraordinary resistance to 
abrasion at high temperature. In one case slicing links 
of a mechanical stoker are working continuously in a bed 
of molten clinker, having an actual life of 1,000 hours 
steaming time. In zinc-roasting furnaces, water-cooled 
rabbles have been successfully replaced by rabbles made 
of this steel, which are worked without water-cooling. In 
view of the ever-increasing superheating of steam required 
for higher efficiency in power-station practice the steel will 
find many applications. 

The Hecla/A.T.V. steel is a high-temperature steam- 
resisting steel specially suitable in the construction of 
blading of large steam turbines, with which, for the main- 
tenance of a h^h efficiency, the accuracy of the profile must 
be maintained. 

The Era/A.T.V. steel is specially suitable for the valves 
33 
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of high-speed internal combustion engines. In one c^se 
the rotor of a turbine has worked continuously a a tem- 
perature of 800° to 900° C. when running at a speed of 
36,000 revs, per minute. 

The Hecla/A.M.F. steels possess remarkable tenacity 
at low temperature. At 195° C. the boiling point of 
nitrogen, under the Fremont shock test, a value of 50 Kg.M. 
has been obtained compared with 3 Kg.M. for Nr.ild steel 
under the same conditions ; also at the same temperature 
the elastic limit is between 23 and 29, and the tensile 
strength 41 to 48 tons per square inch. The coefficient of 
expansion may be made equal to that of ordinary steel or 
iron or to that of glass. 

The Era/C.R. non-rusting and non-corroding steels have 
extraordinary resistance to all classes of chemical attack, 
not being affected by liquors which have been found 
very destructive of other corrosion-resisting alloys. For 
example, sulphuric acid solution in concentration up to at 
least 2 5 per cent, by volume has but slight effect. A long 
list of chemical reagents is given against which the alloy 
steel is completely resistant. 

Canada. — According to Canadian Official Mining Notts 
(September 29, 1926), issued by the High Commissioner for 
^nada in London, the Natural Resources Intelligence 
Service at Ottawa has reported that the Mining Corporation 
of Canada, which has large interests in Cobalt, Ontario, has 
taken an interest in the iron-ore deposit found some 
time ago near the Quinze hydro-electric development 
station, Quebec, the Company’s prospectors having staked 
out 900 acres in which the deposits are found. High-grade 
magnetic iron-ore is said to occur, the lode in places 
showing vddths up to 60 ft. 

India. — According to the Chemical Age (1926, 16 , 226) 
it was stated by A. C. Marten, at a recent meeting of the 
Burma Engineering Society, that between 64 and 68 miles 
from Rangoon, within 10 miles of the Rangoon-Moulmein 
Railway, one of the richest iron-ore deposits in the world 
had been discovered. The ore is high grade and contains 
no sulphur. Japan had offered to take all the iron ore 
that Burma could produce. 

Japan. — ^According to the Japan Chronicle (June 23, 
1926) a process to treat the almost inexhaustible supplies 
of low-grade ironsands of Japan has been invented by 
G. Matsukata. In order to test it on a practical scale the 
Japanese Government has promised a grant of 200,000 yen 
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aiid the assistance of its en^neers. The fuel to be used is 
a lignite which will be distilled at low temperature to 
produce a coke which still contains some volatile com- 
bustible matter. This coke is ground finely. The iron 
sand also is finely ground^ roasted, and then mixed with 
the powdered fuel. The mixture is fed on to the con- 
tinuous grate of another furnace, which is heated indirectly 
by the waste products from the distillation plant. The 
iron is reduced to the sponge form free from deleterious 
substances, whilst titanium as oxide can be recovered 
chiefly from the residue. 

Lead and Zinc 

Nigeria. — In view of the fact that many attempts have 
been made to develop lead-ore deposits in the Southern 
Provinces, the Report of the Mines Department for the year 
1925 contains some interesting information. During the 
year over 90 tons of galena were won at Abakahki and an 
increase is expected in the current year. Other deposits 
of galena are being investigated in the Muri and Munshi 
Provinces. 

Canada. — Important developments of lead-zinc ores 
near Sudbury are foreshadowed in a statement itsued 
by the Bunker Hill and Sullivan Mining and Con- 
centrating Company (Can. Min. Joum., 1926, 47 , pp. 989 
and 995 ). The properties have been tested by diamond 
drilling for over a year, 60,000 ft. of drilling having been 
done. They are situated about 20 miles from Sudbury, 
in the townships of Balfour and Creighton, and comprise 
about 4,000 acres. The area forms a comparatively level 
section of ground, approximately parallel to the southern 
contact of the Sudbury Basin. The ore is believed to 
occur in a major fault in slates just north of the tuffs. 
Definite figures of the results obtained by drilling have not 
been published, but a shaft has been sunk 200 ft. and will 
be continued to 400 ft., at which point lateral development 
will be commenced. As a result of this work there has 
been great activity in staking claims in the vicinity, over a 
thousand claims having been recorded in the adjoining 
townships, covering the whole country in the inner basin 
of the Sudbury nickel field. 

In Canadian Official Mining Notes, issued from the office 
of the High Commissioner for Canada, it is reported that 
a syndicate is about to develop four lead-zinc-silver claims 
on the Ingenika River, 14 miles above its junction with 
the Parsnip River, British Columbia. Four parallel veins 
occur in an ore-zone that has been traced for 700 ft., and 
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assays have been favourable. The syndicate's plahs 
include the erection of a smelting plant near the confluence 
of the Findlay and Parsnip rivers, where there are ample 
coal supplies. 

Palladium 

British Oniana. — Information on the occurrence in 
British Guiana of palladium amalgam or palladium mer> 
curide is given in Government Notice No. 71, which is 
reprinted from the Official Gazette dated February 1925. 
This new mineral, to which the name “ potarite ” has been 
assigned, was first found in the form of small specks near 
Tukeit in the Potaro district in 1924. Subsequent search- 
ing revealed its presence in the form of nuggets and small 
fragments, weighing from | to 12 grams, in the Kangaruma 
district, some 16 miles away. An examination of various 
specimens carried out in the Government Laboratory 
gave specific gravities ranging from 16 to about 13. 
One specimen, of specific gravity 1 5*0, was found to contain 
34*8 per cent, of palladium (with traces of rhodium, plati- 
num and gold) and 65*2 per cent, of mercury : another, of 
specific gravity 13-48, contained 45-6 per cent, of palladium 
and 54*4 per cent, of mercury. 

Tellurium 

The increasing uses of tellurium in industry are 
described in an article on the metal in the Chemical Trade 
Journal (1926, 79 , 309). The more important industrial 
applications are : as an ingredient of high resistance 
alloys in the manufacture of electrical equipment ; for 
various electro-technical purposes ; as a crystal detector 
in radio sets ; in the manufacture of ultramarine ; and in 
bacteriology as a delicate test of sterilisation. Tellurium 
and its compounds are used in the manufacture of organic 
dye-stuffs, in staining silver, as a colouring agent in the 
manufacture of glass and porcelain and as a toning agent 
in photography. In the colloidal state tellurium gives a 
blue or brown colour to glass, or as a polytelluride, a pink 
or red colour. Various oxides of tellurium are used as 
oxidising agents in metallurgy, so the metal may find 
considerable application in the steel industry. Silver- 
tellurium alloys have been recently introduced into the 
cutlery trade. A tellurium compound is a successful 
*' anti-knock " ingredient of motor fuel. Telliuium alloys 
with many metals ; tin-tellurium alloys show great hardness 
and tensile strength ; alumiiuum-tellurium alloys possess 
remarkable powers of elongation. 

The continual increase in the demand for electrical 
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ahd radio apparatus, and the great growth of electrical 
undertakings, including railways, will undoubtedly increase 
the demand for tellurium. 


Tin 

Uganda. — ^According to the Mining Journal (1926, 
879); the concession of 720 square miles held by the 
Tanganyika Exploration Co. covers a tin-belt 20 to 30 miles 
long. The country is mountainous, and pegmatite lodes 
running through micaceous schist have been traced into 
the mountains. Tin ore has been found on the slopes and 
in alluvial terraces on the lower ground, as well as in swamps 
in the valleys. 


NON-METALS 

Asbestos 

Bossia. — Russia is again becoming a prominent producer 
of asbestos, as is shown by the production of 1 1 ,600 tons of 
that mineral in 1925. The 1926 figure is expected to 
exceed 20,000 tons (over 5,000 tons were produced in the 
first four months), which compares favourably with the 
output for 1913, which was 17,218 tons. According to a 
report of a meeting of the Industrial Planning Committee 
of the Supreme Economic Council {Min. Joum., 1926, 
44 , 709, August 28), an ambitious scheme of development 
for the next five years will be put into force. At present 
only the better grades are being produced, there being 
no market close at hand for the lower grades, which con- 
stitute such a very large percentage of the rock mined, and 
which, in some instances, constitute a large proportion 
of the output. The total output aimed at for the next five 
years is 234,000 tons of the better grades, and attempts 
will be made to create a market for the low grades. Two 
new mills will be constructed and much money spent on 
electrical plant and railway extensions in the Ural district. 

Bromine 

According to Mining and Metallurgy (August, 1926, 
p. 333) a patent was recently issued in the United States to 
E. W. Hale and C. G. Fink for the extraction of metals 
from sulphides, particularly in regard to the extraction 
of zinc from blende. The reaction between blende and 
chlorine is very slow, while that between blende and bromine 
is very violent. The latter reaction is not referred to in 
text-books, it being generally assumed that the heavier 
halogen, bromine, acts more slowly than the lighter 



778 BULLETIN OF THE IMPERIAL INSTITUTE 

chlorine. In the patented process, the leaching of blende 
is carried out with a solution of chlorine to which a little 
bromine is added. The bromine acts on the zinc sulphide, 
first forming zinc bromide, which, in turn, is acted upon 
by the chlorine forming zinc chloride with the liberation 
of bromine for further action. 

Cement 

Australia. — ^According to Ind. Aust. and Min^’^>Stand., 
1926, 78 , 284 (September 9) it is proposed to establish 
a plant to manufacture aluminous cement (ciment 
fondu) in Tasmania. A London company is stated to be 
prepared to establish a plant in Tasmania if an Australian 
demand of about 20,000 tons per annum can be assured 
and adequate protection granted. It is estimated that 
this demand will be realised in a year’s time. The natural 
resources of the island in limestone and water power, with 
good harbours close at hand, appear to render it eminently 
suitable for the establishment of such a plant. 

Chalk 

United Blingdom. — In Can. Min. Journ. (1926, 47 , 907, 
September 17) H. S. Spence describes the manufacture 
of whiting in England. One of the principal whiting 
plants is situated at Greenhithe on the Thames. Here 
chalk is quarried by means of pick and shovel and 
trammed to the works. As mined, it has a dirty, iron- 
stained appearance, but yields a fine white product. 
The chalk is first broken up into a slurry with water in a 
circular tank, 1 5 ft. in diameter, by means of four revolving 
radial arms carrying heavy iron bars. From this the slurry 
flows through a J-in. wire screen into a launder, and thence 
into eight open trommels fitted with 1 8o-mesh wire gauze, 
through which the fine material is washed by jets of water. 
The fine chalk then passes to a collecting pit, and thence to 
settling pits, eight of which are arranged in series. When 
full, the pits are emptied, and the whiting is dried by being 
spread out on floors paved with iron plates heated by coal- 
fired furnaces. The dried product is broken up, disinte- 
grated, bolted and bagged. The whiting from the last 
four pits is designated No. i grade and the rest No. 2 grade. 
A higher priced double-bolted grade is also prepared. The 
coarse material which does not pass the trommel gauzes 
is dried and sold for asphalt surfacing. Crude lump chalk 
is also shipped abroad for making whiting elsewhere, 
especially to the United States, where there is an import 
duty of 25 per cent, ad valorem on whiting. 
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Coal 

Kmiya. — Indications of coal were discovered some 
twenty years ago in the Taru Desert area and near Samburu. 
The Mining and Industrial Magazine {1936, 8, 33) gives 
some infomaation on the renewed search which is being 
made for this coal. The urgency of securing fuel supplies 
for the Uganda Railway and for the increasing needs of 
Kenya Colony is generally recognised. 

F^or the last five years a local syndicate has been holding 
concessions for oil and coal along the coast, and results 
obtained secured recently the aid of outside capital from 
Johannesburg. The area is now being tested by diamond 
drilling. At one spot favoured by the concessionnaires 
there are a few irregular leaders of outcrop coal in a river 
bed ; at another a large number of fossilised prostrate 
trees, the remains of a dadoxylon forest, have been dis- 
covered. Similar fossils have been found in the Mazeras 
sandstone, which is considered by David Harris, the 
engineer in charge of operations, to be similar to the 
Beaufort formation, which is one of the members of the 
coal-bearing Karroo System of South Africa. 

Canada. — ^According to The Times (October 8, 1926), 
H. Kerr Thomas, president of the Institution of Auto- 
mobile Engineers, speaking at Bristol University, stated, 
on the authority of W. R. Ormandy, the research chemist, 
that Germany within a year would be independent 
altogether of outside sources for her petrol by reason of 
having developed plant for converting brown coal into 
liquid fuel, and that in the province of Alberta there was 
enough coal and lignite to supply the world with petrol for 
a thousand years. The utilisation of this Alberta lignite 
for producing petrol would render the Empire independent 
of any foreign country for motor fuel. 

The available coal supply of Alberta is a subject dealt 
with in part in the Sixth Annual Report of the Scientific 
and Research Council of Alberta (p. 40), by John A. Allan, 
who gives the data supplied by him in 1925 to the Alberta 
Coal Commission, but slightly modified. He makes 
clear distinctions between (i) coal resources ; (2) coal 
reserves, and (3) available coal supply. The first must 
include all known coal deposits, whilst the second repr^ 
sents the amount of coal mineable from them, which is 
considerably smaller. The report gives an estimate of 
the available coal supply as deduced from data derived by 
mining development and by detailed geological field 
surveys. • 

In D. B. Dowling’s memoir on the coal resources of 
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Alberta {Geol. Surv. Canada, Mem. 69 , 1915) the tot&l 
amount is given at 1,072,400,000 metric tons, but this 
amount has been often wrongly quoted as the total amount 
of coal awaiting development. 

The author in 1925 published an estimate of the actual 
and probable coal reserves that might be regarded as an 
asset to Alberta, based on data then available on the 
actual and probable coal lands in the three coal areas 
(Kootenay, Belly River and Edmonton) to a (Jepth of 
1,000 ft. and on seams over 2 ft. thick. The following 
is a summary : 


District. 

CUss of Coal. 

Area 
•q. milM. 

Kootenay 

. . Bituminous coal 

972 

Belly River 

. . Sub-bituminous coal 

2,880 

Belly River 

. . Lignite 

3.996\ 

Edmonton 

. . Lignite 

5.616/ 


Total coal reserves, 327,663,360,000 tons. 


Metric Tont. 

41.368,320,000 

52,53^,200,000 

233.763.840,000 


This total is about 300 times as much as the former 
estimate. 

For the Alberta Coal Commission, 1925, more detail 
was necessary ; accordingly the author reviewed all 
published data on the deposits of Alberta, and estimated 
the coal available for production in each area. Where 
possible, the sections or fractions of sections were tabulated 
for each area, seams over 2 ft. thick to a depth of i ,000 ft. 
being considered only. Tonnages in short tons were 
estimated on the following basis, which is considered 
conservative : 


Bituminous . • • z,8oo tons per acre foot. 

Sub-bituminous. . . 1,700 „ „ „ „ 

Lignite .... i,6oo „ „ „ 

The author’s estimates of the available coal supply of 
Alberta are given in the following total figures : 


Coal 

No. of 


Area 

Thickness 

Tonnage 

Formation. 

Areas. 

of Coal. sq 

. miles. 

in feet. 

(millions). 

Kootenay 

• ZO 

Bituminous 

265 

27-70 

36,000 

Belly River 

(Saunders) 

9 

Sub-bituminous 

758 

6-40 

14,400 

Belly River 

(Sunders) 

iz 

Lignite (domestic) 

787 

5-10 

a.170 

Edmonton 

• 14 

Lignite 

289 

15-50 

8,630 

Total available coal reserve 


6z, 200,000,000 tons. 

Assuming 50 per cent, recoverable . 

30,000,000,000 



New 2 SeaUuad. — The New Zealand Mines Statement, 
1925 (p. C. 2), gives an account of investigations which 
have been made recently on the briquetting of various New 
Zealand coab. Coals mom the more important coal mines 
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Were tested in the Dominion Laboratory in 1924 and 1925, 
and it was found that good briquettes could be made from 
most of the lignites tried (Mataura, Bannockburn, Charles- 
ton, Tarata, etc.) without a binder, but this was not the 
case with brown or bituminous coals. With these a large 
number of binders were tried, but coal-tar pitch or bitumen 
proved the most suitable, the resulting briquettes proving 
of good quality and of moderate cost. It was found that 
although the brown-coal briquettes stood handling and 
storage well, they crumbled in the fire. This trouble was 
cured by mixing the brown coal with 20 per cent, of 
bituminous coal, the resultant briquettes being of good 
household quality. With 50 per cent, of bituminous coal, 
the briquettes were found excellent for locomotive use. 

Samples of small coal from various collieries in the 
Waikato, Reefton, Southland, and Otago districts were 
sent to Professor W. A. Bone at the Imperial College, 
London, for examination. His report stated that the best 
chance of utilising these coals commercially would be either 
as (i) pulverised fuels for firing boilers and reverberatory 
furnaces or (2) as briquettes after being crushed and 
briquetted with 4 to 5 per cent, of pitch or other suitable 
binder. Also, generally, the b'^st way of “ up-grading ” 
these coals would be by a suitable low-temperature 
carbonisation process (55o°-6oo° C.), because, in addition 
to yielding satisfactory amounts of fuel oils, the residues 
would be free-burning and smokeless in combustion. 

Other tests are being made in England through the 
agency of the Mineral Resources Department of the 
Imperial Institute. 


Felspar 

Sweden. — In Can, Min. Joum., 1926, 47, August 13, 
p. 799, H. S. Spence describes two felspar mines in Sweden 
which he visited in September, 1925. They are at Mar- 
gretelund on the mainland, about 20 miles N.E. of Stock- 
holm, and at Ytterby, on the adjacent island of Resaron. 
The former, which has only been opened up in recent 
years, supplies about half the Swedish production of felspar 
(which in 1924 amounted to 18,999 tons). The felspar is 
obtained from the centre of a pegmatite dike 70 ft. wide 
intruded along the contact between diorite and gneiss. 
The outer 20 ft. along each contact consists of an intimate 
intergrowth of quartz and felspar, and is not amenable 
to separation by cobbing. Both red microcline and white 
oligoclase are produced. Cobbing and sorting take place 
in the pit, clean spar and quartz being trammed down 
about half a mile to the sorting plant. Here the spar is 

38 * 
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crushed, washed and sized, the sorting being achieved by 
hand picking from belts. The grades produced and prices 
f.o.b. mine dock (September 1925) were : 

No. I white spar $10*75 per metric ton. 

No. I red spar $8*oo per metric ton. 

No. 2 white spar $4*00 per metric ton. 

No. 3 red and white spar $1*75 per metric ton. 

The average alkali content of Margretelund f^par is 
12*5 per cent, potash and 2*5 per cent. soda. Germany is 
the chief buyer. The Ytterby mine was opened in 1780 
and is the one noted for the occurrence of rare-earth 
minerals — gadolinite, fergusonite, yttrotantalite, etc. The 
mine is a single flask-shaped pit, which has to be entered 
from the top by means of a bucket or by ladders. The 
pegmatite dike is about 30 ft. wide, the felspar occurring 
as large lenses of buff-coloured microcline separated by 
bodies of white quartz. The waste dumps contain a 
considerable amount of rare-earth minerals. Only about 
65 tons of quartz and 35 tons of felspar are produced 
monthly, separation being effected by hand cobbing. 

Graphite 

Madagascar. — Exports of graphite in 1925 amounted 
to 14,979 metric tons, an increase of 3,413 tons over the 
previous year. According to the Echo des Mines (1926, 
October 20, pp. 476-7), the actual production was not 
more than 1 1,500 tons, the balance being partly from stock 
and partly of low-grade graphite for further concentration 
and mixture with high-grade material. The increase in 
price of graphite has resulted in more active prospecting 
for new deposits, the number of permits of one category 
having almost doubled. 

Gypsum and Anhydrite 

Canada. — Can. Off. Min. News Letter No. 100, October 
1926, deals with the g3rpsum industry of Western Canada. 
The industry has shown steady improvement of late 
years, chiefly owing to the increase in building activity. 
Two new properties have commenced production in British 
Columbia. One at Mayook, near Cranbrook, on the Crow’s 
Nest Line of the Canadian Pacific Railway, is shipping 
2 to 3 cars pa* week to Exshaw, Alta., for use in cement 
making ; the other at Falkland, 40 miles south-east of 
Kamloops, on the Canadian National Railway, is producing 
about 100 tons per day, most of which is calcined and made 
into plaster and plaster board at Port Mann, B.C. A good 
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\rade in these products has been established between 
Canada and New Zealand with prospects of an extension 
to China, Japan and South Africa. 


Iodine 

Chile. — In an article on " The Production of Iodine 
in Chile ” by J. B. Faust, which appeared in Industrial 
and Engineering Chemistry (August, 1926, p. 808) a descrip- 
tion is given of the recovery of iodine from caliche, and its 
preparation for the market. 

The amount of iodine in caliche varies from nothing 
up to 0*3 per cent., the average being probably about 
0*1 5 per cent. ; “ costra ” or lower-grade material contains 
about 0*05 per cent. The repeated use of the mother 
liquors in the production of sodium nitrate makes the 
production of iodine possible commercially. The iodine 
is accumulated till the liquor content is from 6 to 12 gm. 

f )er litre. When sodium nitrate alone is produced all the 
iquors go to the leaching plant, but when iodine is pro- 
duced, some of the mother liquor is by-passed to be 
treated in the iodine plant, the residual liquor being 
returned to storage. 

The mother liquor, which contains iodine as iodates, is 
mixed with an excess of sodium bisulphite solution (made 
on the spot by passing sulphur dioxide through sodium 
carbonate solution) in a wooden vat. The mixture is 
nearly neutralised with sodium carbonate solution, and 
the amount of mother liquor necessary to complete the 
reaction is added. This is a delicate operation. The 
proper mixing of the liquids is effected by paddles or by 
blowing in compressed air. Most of the freed iodine sinks 
to the bottom of the vat, but some, which rises as a schm, 
is sunk by a jet of water from a hose. After some hours, 
when all the iodine has settled, the supernatant liquor is 
drawn off, and the iodine is flushed out of the vat with 
water into canvas bags, in which it is washed and from 
which part of the remaining water is removed by a hand 
press. A “ cheese ” results which contains 78 to 80 per 
cent, of iodine and 5 per cent, of salts, viz. nitrates, etc., 
from the mother liquors ; the balance is water. 

For the purposes of purification, the cheeses, broken 
up by mallets, are heated in cement-lined retorts for several 
days. Iodine and water vapour pass over and are caught 
in earthenware pipes, 6 to 10 in each series, each pipe being 
2 ft. in diameter and 4 ft. long. The joints are packed with 
jute bagging and mud, except for a few inches at the 
bottom, through which condensed water drains away. 
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The iodine is caught as a solid, being deposited as crystals 
all over the inner walls of the pipes. After cooling for 
several days the pipe joints are opened and the iodine is 
removed. It contains 99 per cent, or more of iodine and 
0*07 per cent, of “ ash,” that is some of the salts carried 
over from the retort, the balance being water. The 
product is exported in small wooden kegs containing 
12 1 lb. each, which are covered with raw cowhide with the 
hairy side inside. On drying, the hide contracts £md grips 
the kegs closely, thus reducing loss through volatilisation 
of iodine. 

The recovery of the iodine from the mother liquor 
treated is probably about 65 per cent, and the average cost 
of production about 17 pence per pound. In some cases 
it is as low as i3jr pence. The government export tax on 
iodine is 10 pence per pound. Allowing for freight and all 
charges the cost delivered in New York is estimated at 
32 pence per pound. 

The world consumes about 800 short tons of iodine per 
year, of which three-quarters is from Chile. Elsewhere 
seaweed is the chief source. The Chilean product is 
marketed through a producers’ association, production 
being restricted on account of the limited market, each 
plant having its quota. 

At present not over 2 per cent, of the available iodine 
is extracted, a waste of iodine unparalleled in any other 
industry. The author asks where the world’s supply of 
iodine will come from when the Chilean deposits of 
caliche are exhausted. 

Dutch East IndicB.— The Chemical Trade Journal 
(August 20, 1926, p. 224) gives an account of the recovery 
of iodine in Java, principally in the Soerabaya Residency. 
The yearly output has ranged from 45,000 to 65,000 lb., 
but for 1926 a production of 130,000 lb., approximately, is 
expected. 

The iodine is exported in the form of cuprous iodide, 
the principal buyer being Great Britain. The amount 
exported in 1924 was 188,790 lb., which was about three 
times that exported in 1923. 

The iodine occurs in the form of iodiferous water. A 
factory has been in existence for some time in the Mod- 
jokerto district, Soerabaya Residency, for the extraction 
of iodine from the water, but the output is small. Nearby 
is a well of iodiferous water containing 0*121 gm. pure 
iodine per litre. Drilling resulted in the piercing of an 
iodiferous water reservoir at a depth of 360 ft., and, later, 
of a well at 138 ft. The former has a capacity of 46 cub. 
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yd. of water per day, but this could be increased up to 
260 cub. yd. The second well yields 196 cub. yd. per day, 
but its output is kept down by the limited factory capacity. 
The production of iodine is still in the experimental stage 
and more capital is wanted. 

In May, 1925, a European company submitted a request 
for a concession near Banjor Oerip, Goenoeng Gendent 
district, Soerabaya, where a rich iodine well was pierced. 

Lithium Minerals 

United States. — The Engineering and Mining Journal 
(1926, 122, 468) reports that a 30-ft. vein of lepidolite 
was recently cut in the Trinity Tunnel which is being 
driven a distance of two miles by the Royal Development 
Company to reach a copper-gold-silver deposit in the 
Cascade Range, N.W. of Leavenworth, Washington State, 
United States. The lepidolite ore-body, which was inter- 
sected in the tunnel at a distance of a mile, is almost 
vertical, and can be mined by the caving system, the wall 
rocks being hard gneiss. 

Petroleum and Allied Products 

Under the general title, “ Reports on the Progress of 
Naphthology during 1925,” a number of papers reviewing 
various aspects of the petroleum industry appear in Journ. 
Inst. Petr. Techn. (1926, 12, No. 57). A. Beeby Thompson, 
under “ Oilfield Practice,” draws attention to the increas- 
ing depth of wells with consequent increase of pressure, 
calling for stronger and better equipment. A. Carter 
writes on drilling methods and tools, E. H. Cunningham 
Craig on retortable oil-yielding materials, V. C. Alderson 
on oil-shale and J. McC. Sanders on refining. Oil and gas 
developments in Canada are reviewed by G. S. Hume of the 
Canadian Geological Survey. The Royalite Well No. 4 
in the Turner Valley field produced 157,081 barrels of 
gasoline in 1925 from wet gas which, after scrubbing, is 
sold for 10 cts. per 1,000 cub. ft. in Cal^aiy. The success 
of this well has resulted in very active drilling in the Turner 
field. In the Wainwright field the finding of lower 
gravity oil at depth has also stimulated drilling. In the 
Fort Norman area, the Imperial No. t Discovery well, 
about I so ft. from the original well, was deepened m 1925 
to 1,602 ft. Oil was obtained at several horizons, but 
chiefly at 936 and 1/163 th® capacity of the well being 
about 1 10 barrels per day. A. P. Catherall deals with the 
West Indies, where steady progress has been made in the 
development of the already proved areas. Most of the 
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output of Trinidad was from the Fyzabad-Morne L’Enfer- 
La Brea districts. He states that commercial quantities 
of oil have not yet been obtained in Barbados and that 
drilling operations are expected to commence in British 
Guiana in the near future. With regard to Japan, Toyo- 
kichi Takakuwa records the discovery of a new deep oil- 
formation in the Nishiyama field and a possibility of in- 
creased production from Formosa. The production of 
oil-shale and shale-oil in Estonia, by P. N. Kogerman, 
shows a continued increase in the output of oil-shale, while 
about 2,800 tons of crude shale-oil were producodnn two 
factories in 1925. The final paper, by G. Sell, gives 
estimates of the world’s production of crude oil for 1924 
and 1925. 

Australia. — ^The New South Wales House of Repre- 
sentatives has now passed a bill to continue the Shale 
Oil Bounty Act for an additional three years from 
August 31 last. The bounty is per gallon of shale-oil 
produced. In a report of the debate {Argus, 1926, July 29) 
it was stated that, of the original sum of £270,000 voted, 
£144,000 was available for the extended period. Hopes 
were expressed that the new refinery, embodying the 
“ cracking ” process, that had just been completed at 
Clyde, would be successful in treating the shale-oil from 
Newnes. 

In the Melbourne Argus (1926, August 25) promising 
results are reported of a trial run of the Bronder retort at 
the works of the Australasian Shale Oil Corporation at 
Latrobe, Tasmania. The run lasted three weeks, during 
which 40,000 gallons of crude oil were obtained. During 
the last few days of the trial, 70 tons of shale were treated 
per day, the recovery of oil being at the rate of 43 gallons 
per ton. ^ 

A report extending to 215 pages on a " Geological 
Reconnaissance between Roma, Springsure, Tambo and 
Taroom” {Queensland Geol. Surv. Publ. 227, 1926) by H. I. 
Jensen has just been issued. The report covers an area of 
about 50,000 sq. miles lying north of the Western Railway 
and around the Carnarvon Ranges. In the course of the 
Work, seams of good coal and kerosene shale were found, 
and these maj] prove to be of economic importance ; but 
the principal interest of the area is in connection with 
petroleum. As to the possibilities of finding oil in this part 
of Queensland, Jensen states that “ Recent developments 
in the study of oilfields and all recent work done on the 
Injune area combine to render it clearer and clearer that 
the Injune Series should become a commerdai producer of 



LITERATURE ON MINERAL RESOURCES 787 

oil, and that the chances of finding oil-pools in Queensland 
are far from gloomy.” He considers that there are possi- 
bilities of considerable oil developments, along a belt about 
400 miles in length, between Warwick and Malta. 

Cdombia. — According to the Petroleum World (1926, 
October, 28 , 365-374) the oil industry of Colombia has 
entered upon a new and important phase with the com- 
m^cement of exports of crude oil to the United States. 
Shipments commenced in July, 1926, on completion of a 
360-mile pipeline from Barranca Bermeja, the head- 
quarters for the oilfields, to Cartagena on the coast. The 
capacity of the pipeline is given as 30,000 barrels of crude 
oil per day, which is about half the present potential pro- 
duction of the wells already drilled. Of the four structures 
that have been proved within a radius of 50 miles, the 
Infantas field has been proved to cover an area of 4,000 
acres, and has 100 wells already drilled, with an estimated 
capacity of 70,000 barrels per day. La Cira field, 2^ 
miles east of Infantas, has $ wells drilled, with an average 
production of 136 barrels per day. The San Louis struc- 
ture, 14^- miles farther to the south-west, is being intensively 
drilled by 16 rotary rigs. 

United States. — In this Bulletin (1926, 24 , No. 1, 
pp. 110-112), the conclusions were stated of a Committee 
of the American Petroleum Institute with regard to the 
petroleum reserves of the United States. These conclu- 
sions were of an optimistic character and in marked contrast 
to a report issued recently by the Federal Oil Conservation 
Board, the subject of an editorial in Eng. Min. Journ. 
(1926, IZZ, 443). The Board finds that there is only six 
years’ supply of recoverable oil in pumping and flowing 
wells in proved sands, and states that the assumption is 
not warranted that any large part of the so-called “ billion 
acre reserve ” will be productive. Suggestions are made 
for preventing waste in new fields by co-operative methods, 
for uniformity of State laws and for other fonns of co- 
operation in field work and research within the industry. 

Pigment Minerals 

Egypt. — A correspondent in the Mining Journal 
(1926, 166, 8i6)deecnbes various mines lately rediscovered 
by Labib Nasseem near Aswan, from which the ancient 
Egyptians took their material used for painting and dyeing 
monuments and cloths. The area in which the deposits 
are found amounts to over ifioo sq. kilometres. The 
discoverer holds from the Government 4 concessions of 
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1 lo acres, estimated to contain 3,000,000 tons of colours. 
Two other concessions of 1,300 acres granted within the 
area contain over 20,000,000 tons. 

Costs of production are low on account of cheap native 
labour, absence of taxes on the starting of an Egyptian 
industry and absence of export duties. Dr3dng can be 
effected by the heat of the sun, so fuel and drying machinery 
are not wanted. 

The colours are used for making oil and water paints, 
for distempers, for colouring cement tiles, for dyeing paper, 
for making printing inks and for colouring linoleum. 

Some concessions contain red oxide of iron of 88 per 
cent, purity, and it has been estimated that on a scale 
of operations of 20,000 tons per year, oxide of iron could 
be delivered in bags c.i.f. European port for £4 per ton. 

The several deposits are detailed as follows : variously 
coloured oxides of iron of best quality are found east of 
Aswan and Khattara ; barytes and green earth, east of 
Tahta ; purest white chalk, east of Samallout ; yellow 
ochre, at the site of the colour factory at Helwan and east 
of Cairo ; red clay, east of Tura ; raw sienna and umber 
at Hohag. 


Precious Stones — Diamonds 

Union ol South Africa. — Considerable interest has been 
aroused of late by reason of the greatly increased produc- 
tion of alluvial stones from the new fields in the Western 
Transvaal, and by new discoveries on the coast of Nama- 
qualand. In the Transvaal, 73,429 cts. were produced in 
July as against 41,871 in June and 1 1,010 in January. The 
great increase is due almost entirely to the new Lichten- 
burg field, where 61,330 cts. were produced in July. 
Experts consider that the increase in production is likely 
to continue. The Lichtenburg stones are said to vary in 
size from 30 cts. down to ct., the average value being 
between and £$ per ct. A fine red stone of 18 cts. was 
recently found there. The average value of the alluvial 
stones found in the Transvaal is, however, substantially 
decreasing, having dropped from £8 14s. 8d. per ct. in 
February to £3 55. 6d. in July. 

About twelve months ago diamonds were discovered 
south of Port Nolloth on the Namaqualand coast. Activity 
in this area has extended during the past few months, and 
more promising finds have been made both north and south 
of the port. The stones are stated to be of excellent 
quality and about a thousand pounds’ worth have been 
recovered so far from the northern field. .The big diamond 
syndicates are said to be closely watching developments, 
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and suggestions have been made that these new fields may 
ultimately rival the Luderitzbucht-Kolmanskop-Pomona 
fields of South-West Africa, which they so closely resemble 
{Min. Indus. Mag. S. Afr., 1926, 8, 567, August 25 ; and 
8 . 31, September 8). 
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NOTICES OF RECENT LITERATURE 

Tungsten : A Treatise on its Metallurgy, Pro- 
perties AND Applications. By Colin J. Smithells, M.C., 
D.Sc., viii + 167. (London : Chapman & Hall, Ltd., 
1926.) Price 2 IS. net. 

This is a really excellent book, and should be a standard 
work for some considerable time. When, as knowledge 
advances, the need for a more up-to-date account of this 
interesting metal is required, none could be better qualified 
than the author to supply the need. As a resear<^ worker 
in the laboratories of the General Electric Company, 
makers of the Osram lamp, Mr. Smithells is mainly con- 
cerned with the manufacture and utilisation of pure 
ductile tungsten, and the main part of the book is confined 
to these. Of the 161 pages of text, 41 are devoted to an 
outline of the occurrences of tungsten ores and the pre- 
paration and reduction of tungstic oxide. The remaining 
120 pages, which form the really valuable portion of the 
book, contain chapters on the manufacture of ductile 
tungsten, metallography, properties, industrial applica- 
tions and determination of impurities. The manufacture 
of tungsten for use in alloys, for which purpose by far the 
greater part of the production is used, is given only in 
brief outline, and it might have been better to have given 
a less comprehensive title to the work. 

The history of the methods employed to make a 
tungsten filament, before it was known how to make the 
metal ductile at ordinary temperatures, is clearly told and 
is of great interest. It is only twenty years since the first 
patent was taken out by Coolidge for a method of making 
tungsten ductile at ordinary temperatures, and the appara- 
tus employed remains essentially unchanged, although 
the processes now used may vary in detail. The successive 
steps taken in the production of a filament, 'ooj mm. in 
diameter, starting from tungsten powder, are described 
in detail and are illustrated by excellent photographs of 
machines and photomicrographs of sections at different 
stages of manufacture. 

The value of tungsten for filaments lies in its low vapour 
pressure, combined with the high melting-point of the metal, 
which is probably higher than that of any substance 
other than carbon. The physical constants at high 
temperatures have been fully worked out, and are given 
in numerous tables and explanations in the text. A new 
method of estimating very small quantities of impurities 
by spectroscopic analysis, devised by J. W. Ryde, one of 
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the author’s colleagues, is given in detail and forms a 
valuable contribution to the book. 

In conclusion, both publishers and author are to be 
congratulated on the style in which the book is turned out 
and on the excellent figures and illustrations that help to 
a good understanding of the text. Despite the large amount 
of data contained, the book is clearly written and easily 
readable throughout. The price is very reasonable con- 
sidering the number of plates. An adequate index is 
provided. 

Industrial Furnaces. By W. Trinks. Volume I, 
Second Edition, 1926. Pp. vii 352, pj X dj. Price 
225. 6 d. Volume II, 1925. Pp. xiv -f 405, 9 X 6. Price 
27s. 6 d. (New York : John Wiley & Sons, Inc. ; London : 
Chapman & Hall, Ltd.). 

The author, who is Professor of Engineering at the 
Carnegie Institute of Technology in the United States, has 
produced a valuable work which deals with the matter of 
industrial furnaces from all points of view. The two 
volumes are complementary, yet each is complete in itself. 
There is no other book available on the subject of the first 
volume, comparable with this in importance, and the 
second is the only one of its kind, consequently the writer 
has had very largely to break new ground. 

The first volume, in itj second edition, is a reprint of 
the former edition with an appendix to bring it up to date, 
and consists of a revision of a series of articles which had 
previously appeared. It deals with the principles and 
conditions which belong to all industrial heating operations 
and the design of all classes of furnace. The subject- 
matter is divided into sections on the capacity, the economy 
and thermal efficiency, the strength and durability, and 
the movement of gases in furnaces. The second volume, 
largely giving the results of actual experience, would 
appeal to the operator of furnaces. Its contents include 
fuels, furnace types and furnace equipment, their selection 
and influence upon furnace operation. A great deal of 
equipment is described. Under the section on fuels much 
information is given on the properties of different classes 
of fuels used for heating furnaces and on the equipment 
necessary for their preparation. Descriptions are given 
of the plant used for the burning of the different fuels, 
and for the conversion of electrical energy into heat ; 
devices for the controlling of furnace temperature and 
furnace atmosphere, and their practical operation ; labour- 
saving devices ; the repair of furnaces, and automatic 
devices for the feeding of fuel and their control. The last 
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two chapters give a critical comparison of differing t3rpcs 
of furnace and of the fuels suitable for them. 

No less than 575 line-drawings, diagrams and other 
illustrations and charts, as well as a number of useful 
tables, testify to the work done by the author. Here and 
there are examples of practice in which all the calculations 
are worked out in detail. 

The work is one which can be highly recommended to 
the furnace engineer, and its production is a credit to the 
publishers. 


The Making and Testing of Portland Cement. 
Pp. xix -f- 129. 10 X 61 . (Hull : G. & T. Earle (1925) 

Ltd.). Price los. 

This volume, which is published by a well-known firm 
of cement manufacturers, is the fourth edition of a work 
which first appeared in 1904. 

The actual manufacture of cement is described very 
briefly in the first chapter, the remainder of the work 
being chiefly devoted to the mechanical and chemical 
testing of cement and concrete. 

A very useful feature is the inclusion in Chapter II of 
the whole of the latest British Standard Specification for 
Portland cement, accompanied by an explanation of each 
section and a description of Messrs. Earle’s methods of con- 
ducting the necessary tests, together with comments on some 
factors which influence the accuracy of the results obtained. 

There are, however, several points in connection with 
these tests concerning which a record of the firm’s experi- 
ence would have been welcome, such as the effect of 
different methods of hand sifting on the figure obtained for 
“ fineness,” and the influfenceof different methods of filling 
the briquette moulds on the tensile strength of the neat 
cement. No detailed instructions for carrying out either of 
these operations are given in the Standard Specification. 

It is interesting to note that the firm attach consider- 
able importance to results of compression tests, and for 
the purpose of filling the moulds with the 3 : i cement- 
sand mixture employ a ” Kleb Hammer.” This is some- 
what similar to the 6-hammer compacting machine 
designed and made at the Imperial Institute, and used at 
the Institute for a number of years past. 

The second half of the book is devoted chiefly to the 
making and testing of concrete, with special reference 
to the correct proportioning of the a^egate. The state- 
ment on page '89 to the effect that cement sand briquettes 
made by ramming the mixture into the moulds develop 
a tensile strength 30 per cent, higher than'similar briquettes 
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Compacted by the standard spatula is open to question, 
the experience of many workers being that the results 
obtained by the two methods differ but little with the 
generality of cements. 

A useful feature of this section is the inclusion of a 
table showing the compressive strengths of concretes made 
from different aggregates. 

The appendix contains a description of the methods 
adopted for the chemical analysis of cement. 

The book is well printed ; it contains a number of 
good illustrations and should prove of value to all interested 
in the subject of cement. 

Zinc Oxide : History, Manufacture and Pro- 
perties AS a Pigment. By Dalton B. Faloon. Pp. x -f- 
I4S, 8i X sf. (London : Constable & Co. Ltd., 1926). 
Price I2S. 

This book opens with introductory chapters on the 
history of zinc and occurrences of zinc ores, followed by 
chapters on the characteristics of zinc oxide, the French 
process of manufacture, and the American process of manu- 
facture as practised in the Eastern and Western States 
respectively. This part of the book is loosely written 
and in places is inaccurate. It is marred also by numerous 
misprints. The author claims that the work is designed 
to help the users of zinc oxide in the various industries in 
which it finds application. It will certainly be of little 
use to the manufacturers of the pigment. 

The last forty-nine pages contain useful data on the 
physical and chemical specifications of zinc oxide for 
various purposes, as required by the United States Govern- 
ment, and the trade. Methods of sampling and testing 
are also included. 

There is a distinct need for an authoritative and up-to- 
date work on the manufacture of zinc oxide, and it is 
unfortunate that this work is so incomplete. 

The book is well printed and illustrated, and is pro- 
vided with a good index. 

The Spontaneous Combustion of Coal ; The Most 
Readily Oxidisable Constituents of Coal. By W. 
Francis and R. V. Wheeler. Safety in Mines Research 
Board Paper No. 28, Mines Department. Pp. 43 -f 4 
plates, 9t X 6j. (London : H.M. Stationery Office, 1926.) 
Price 15 . 6 d. 

This paper gives an account of some recent work the 
aim of which was to determine which constituents of coal 
are most readily attacked by oxygen. 
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The main cause of the spontaneous combustion of coal 
is most often direct action of the oxygen of the air on the 
coal substance. Coal is a mixture of widely differing 
compounds, as is shown b3r the readiness with which a 
bituminous coal can be divided by means of organic 
solvents into fractions that differ in general character. 

The research carried out by the authors has shown that 
the portion of the coal to which spontaneous combustion 
is due is the ulmin portion, the characteristics of which 
have, therefore, been examined in some detail. The 
relative degree of liability to spontaneous comhsistion of a 
particular coal can be estimated by determining the pro- 
portion and character of the ulmin compounds that it 
contains. 

Geological Map op the Province of Alberta, 
Canada. By John A. Allan, Geological Survey Division. 
32i X i8. (Edmonton, 1925.) 

This map, issued as Map No. 10 by the Scientific and 
Industrial Research Council of Alberta, and referred to in 
their Sixth Annual Report, 1925, is the first attempt to 
give a complete geological representation of the province. 
It is on a scale of twenty-five miles to the inch, and is 
printed in fourteen colours. The excellent earlier maps of 
D. B. Dowling and other geologists only included small 
areas in the southern part of Alberta. 

The compilation of the base map was begun in 1923, 
the geographical, topographical and geological information 
being taken from all the latest available information and 
from private investigations. 

Many changes are to be noted in the position of geo- 
logical boundaries, either approximate or probable, when 
compared with other maps, but accurate information on 
the distribution of the formations is still lacking. The 
difficulties of producing the map will, therefore, be realised. 
No attempt has been made to subdivide either the Palao- 
zoic rocks in the South-West or the Upper Cretaceous 
formation which occupies a large proportion of Northern 
Alberta. 
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MINERAL AND METAL STATISTICS. 

March — September, 1926. 

Owing to lack of space, only the more important 
monthly statistics relating to the production of and trade 
in the principal minerals and metals can be included in the 
following pages. Anyone requiring further information on 
these or other minerals and metals should communicate 
with the Director, Imperial Institute, South Kensington, 
London, S.W.7. 

Where the descriptions “ Imports ” and " Exports ” 
are used without qualification in the following pages, 
" Imports ” is equivalent to “ Imports for home consump- 
tion,” while ” Exports ” represents “ Exports of domestic 
produce.” 

A blank space in the columns indicates that informa- 
tion has not yet been received, whereas a dash indicates 
that, so far as can be ascertained, no production or trade 
took place. 

The units of quantity adopted for these returns are 
the British statute hundredweight and ton of 112 lb. 
(avdp.) and 2,240 lb. (avdp.) respectively, the imperial 
gallon and the metric carat. For precious metals the 
troy ounce has been used. 

In those cases where values expressed in pounds ster- 
ling are given in place of quantities, the original values 
have been converted to pounds sterling at average rates 
of exchange with the exception of those for the Union of 
South AMca, Australia and New Zealand, in which cases 
the original currency values are given. 
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(a) Including predpitaUdhaHumsuiphaU, (&) Yeaw ended ^oth September, 192$. 

(c) Monthly average of second quarter, 1926. (li) Monthly average of first half-year, 1926. 

(#) Monthly average of third quarter, 1926. 
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«9 


( 0 ) Monthly average of second quarter, 1926 . ( 5 ) Monthly average of third quarter, 1926 . 
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(a) Copper is also contained in mijred ores, etc,, exported. 
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(a) Including ore containing up to 35/>«r cent, of manganese. (6) Monthly average of first half-year, 1926. 
{c) Year ended 30th September, 1925. (d) Monthly average of second quarter, 1926. 

\c) Monthly average of third quarter, 1926. 
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(d) Excluding Tchialuri, (&) Production of manganese ore in Russia during (he year ended y>(h September, 1 925, was 51 2,72 x long tons, 
(c) Additional to precious stem. (d) Production of mica during 192^ was ^,issl<^g ions. (#) Less than ^ ton. 
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<a) Monthly avorage of second quarter, 1926. (6) Monthly average of third quarter, 1926. 
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Bltei StalM (a) (6) : 
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By adds: 
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(a) Converted at the rate of 7 barrrts » 1 long ton. 

{b) Figures refer to petroleum transported ^rom the fields The production^ including fuel consumed and stocked, mas iog,io6,ioo 
long tons during 1925. 
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PHOSPHATES (cofUd.) 
CaiMidA : 

Imports of phosphate>iock 
Imports of ^perphosphates • 
Ceyloii : 

Imports of snperphosi^tes • 

New Zealand : 

Total imports of phosphate- 
rock, sapei^diosphates and 
fertilisers .... 

Forsigk Countribs 

B^nm-Liixembiiig E.U. : 

Imports of phosphate-rock 
Exports of phosphate-rock 
Imports of superphosphates . 
Exports^f superphosphates • 
Cieehoslovakia : 

Imports of phosphate-rock 
Imports of superphosphates . 
Exports of superphosphates . 
Denmark : 

Total imports of phosphate- 
rock 

Total imports of superphos- 
phates .... 
Ffanee : 

Production of phosphate-rock 
Imports of phosphate-rock 
Imports of snper^io^phates • 
Eai^K^ of snperpbospbates . 












MONTHLY MINERAL AND METAL STATISTICS 851 


m 

♦ 

♦ 

0» ♦Oi 
MOM 

^ cS 0^ 


s' 

5"'« 


KflO 

fO 


0 

0 0 

0 

lOM 

<0 


,S>e» « S’ 

M M o MOV) 

«^0Q M O r^OO fO 

M <o »o O cR w 

Mm b* m to 



M »O0 

M M M 

00*0 
M W) 

M 


V)0 00 
00 »oto 
MOO N 

'<•00 

M 


♦OM 0 

Q 

00 M 0 

0 

000 

M 

ts 

0 M M 

«oooo 

i 

QOOOO 

0 «0 M 

M 

srS 

00 

tN. 

M 

N 

M 

M 

M* 


8 s' 



'T 

0 

M «n 


0 

M 



m I 

S?" 


rs-^oo 

S'g.R 


0« 

M 


00 M 

^ V) ^ 

M 00^ 

^ M ri 

M lO 


00 


00 CO 
M eo V) 

M o O 
O ♦m'* 

5-® 


9$;8 

"ft 

00 M 0 
«n<p M 


M 00 

M M 

0 

<n 

s 

0 

t^M M 

M Ol 0 

0 \^Oi 

M MOO 

M 

« 0. 0. 

M 

M If) 

00 ^ 

t'. 

0 

M U m" 

i 

M <n M 

M 

lOM 

0* 

IC 1 

00“ 

M* 

eo 

M cn 


V) 

to 1 

00 

0 00 








M 

M 


5 fa's. 


I 


M 

W) 

00^ 

00 


'O'OO 


V) 


«o 

Ov 


:^o o 

t'* »/) M 

M rrxn 




«3a BULLETIN OF THE IMPERIAL INSTITUTE 



Gfeat Britain, 















imports, i&dading capro- 


MONTHLY MINERAL AND METAL STATISTICS 833 



Monthly aoorags of first half-year, 1926. (h) Monthly average of second quarter, 1926. 

Monthly avorage of third qucntor, 1926. 
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(a) Silvef is also contained in ores of hose metals exported. 
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ftf) Monthly ovsfog0 of socoud ^uoHor, 192^ 

M Tim comUni of ore proOmeei in the CommumweoUh during 1925 was 3.016 long Ions : smeller production was 3.171 long Ions, 
Less Ikon } Ion. (d) Expons, not necessarily overseas. (e) Uonthly average of third quarter, 1936. 
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(a) From 36^ of prooums month to of month stated. (b) To United Kingdom and United States onfy. 

(e) Montktf average of first kalf^eat, 1926. (iQ Monthly average of second quarter, 1926. 

ie) Monthly average of third quarter, 1926* 
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(®) ^fff^ content of otc produced tn the CommonwedUh during 1925 was 138,783 long tons, {b] Monthly average of second quarter^ 1926. 
(c) See also under “ Lead,"* (d) Less than i ton. (e) Monthly average of third quarter, 1926. 
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